JULY 18, 195,80 


Contents 4 


Microbial Selection: Vernon Bryson and 


News and Notes 


American Documentation Institute: Vermer W. 


Technical Papers 
Disease Resistance and Early Testing of Maize: C. C. Wernham .... 
Chemical Constitution and Biological Activity of some 
Organophosphorus Compounds: D. Ramaswami, E. R. Kirch, 
and Elizabeth H. Jenney ........ 


The Recording of Flight Movements in Insects: 
Edward G. Boettiger and Edwin Furshpan 


Paleobotanical Investigations in Naval Petroleum Reserve No. 4, 
Alaska: Chester A. Arnold 
Nomographs for Determining Seiche Periods: James L. Verber .... 
Analysis of Growth of the Chick Marginal Blastoderm : 

Allen B. Schlesinger 


On the Nature of the So-Called Background Material in Estrogen 
Fractions of Extracts Prepared from Hydrolyzed Urine: 
Josephine B. Garst and Harry B. Friedgood 


Inbred Strains of Culex Mosquitoes: J. B. Kitzmiller 


Comments and Communications 
Vitality of the Aged: Robert J. Myers 


Science and Technology in Unesco: Maurice B. Visscher 


Perpetual Motion and Perpetual Research: Walter Rose 
and J. J. Brown 


Book Reviews 
Die Sonnenkorona; Organic Chemistry; The Geography of 
Europe; The Chemistry of Lignin 


Agricultural Research Institute 


Meetings & Conferences 


ADVANCEMENT OF SCIENCE 


IENCE 


VOLUME 116 3003 


62 


71 


12 


AMERICAN ASSOCIATION FOR THE 


4 
4 
¢ 
—_ 
‘att 
: 3 
61 
66 
| S A | 
| 


FRACTIONATION PROBLEMS ? 


here’s help for you... 


HIS tireless servant in your laboratory will automatically 

collect any number (up to 200) of rigidly controlled samples 
of predetermined fluid volumes. Each collected sample may 
comprise any number of drops from one to four hundred. As 
each separate sampling is completed, the carriage automat- 
ically advances to repeat identical collections consecutively 
until the whole fractionation has been made. 

All you have to do is to set it up for the- conditions of the 
chosen experiment, short or long, and then leave it alone. 
The machine will plod along without attention hour after hour, 
all day (and night) long. When the job's done, it will shut 
itself off, 

The Technicon Fraction Collector has been thoroughly 
tested in actual laboratory installations, where it has proven 
invaluable to busy research staffs. We shall be happy to send 
you details. 


Ref. Chromatography of Amino Acids on Starch Columns— 
W. H. Stein and S. Moore, Jrnl. Biol. Chem. 176, 337,(1948) 


4 saves time and labor 


relieves laboratory staff of the fretful and time- 
consuming chore of fraction-cutting: releases workers 
for other duties. 


(' triples work output 


you can run it twenty-four hours a day, continuously, 
to triple fractionation output as compared with an 8 
hour laboratory day. 


4 gives greater resolution 


by collecting a large number of small fractions, 
rather than a few gross ones, you'll get more data 
from a given fractionation, e.g. a chromatogram, or 
a fractional distillation. 


4 assures accuracy 


because the possibility of human error is auvtomati- 
cally ruled out. Now fraction-collection becomes a 
straightforward mechanical procedure. 


fraction 
collector 
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ICON 
7 215 East 149th Street, 
| New York 51, N. ¥- 
Send me detailed information 
guromaric on the Technicon automatic Fraction Collectors 
Address... 


In the famous Quiet Room at Bell Laboratories, this young volunteer records speech for analysis. Scientists seek to isolate the frequencies 
and intensities which give meaning to words . . . stripping away non-essential parts of word sounds to get the basic “skeleton” of speech. 


A child or an adult . ..a man or a woman 
...an American or an Englishman —all speak 
a certain word. Their voices differ greatly. Yet 
listeners understand the word at once. What 
are the common factors in speech which convey 
this information to the hearer’s brain? 


Bell scientists are searching for the key. 
Once discovered, it could lead to new electrical 
systems obedient in new ways to the spoken 
word, saving time and moncy in telephony. 


Chief tool in the research is the sound spec- 
trograph which Bell Telephone Laboratories 
developed to make speech visible. Many kinds 
of persons record their voices, each trying to 
duplicate an electrically produced “model” 
sound. While their voice patterns are studied, 
a parallel investigation is made of the way 
human vocal cords, mouth, nose and throat 


produce speech 


Thus, scientists at Bell Laboratories dig 
deeply into the fundamentals of the way people 
talk, so that tomorrow’s telephone system may 
carry your voice still more efficiently — offering 
more value, keeping the cost low. 


2 -2 


time 0.6 seconds 


Spectrograms of young girl's voice (right) and man’s voice making “uh” 
sound as in “up.” Horizontal bars reveal frequencies in the vocal cavities 
at which energy is concentrated. The top of the picture is 6000 cycles per 
second. Pictures show how child’s resonance bars are pitched higher 
than man’s. 


bor number 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers 
for creative men in scientific and technical fields. 
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Analyzing air brakes 


for faster stops 


How LONG does it take pressure to build up to required levels at 
the brake chambers after the driver applies the brake pedal? To 
answer this all-important question of “air-transmission” time, 
Bendix-Westinghouse Automotive Air Brake Company as- 
sembles on a test stand a complete counterpart of the brake 
system which is to be installed in a truck, truck-tractor, or bus. 
All components and air lines are the same as those to be used 
on the vehicle. 

Pressure pickups are used at various critical points in the 
system, and a mechanical foot is used to depress the brake pedal. 
A Consolidated Recording Oscillograph records the time that 
the pedal starts downward and the rate at which pressure builds 
up at the brake chambers. At maximum pressure, the brake 
pedal is released and the rate of pressure drop recorded. A full 
report on the air-transmission time of the system based on this 
accurate analysis is furnished the vehicle manufacturer. 


Consolidated Engineering mene 
300 North Sierra Madre Villa, Pasadena 8, California PME 


Sales and Service through CEC insreumenrs, inc., for arened 
a subsidiary with offices in: Pasadena, New York, Chicago, and industry 


& 


Dynamic Recording System 


...like the one shown here are designed and 
factured by Consolidated. Variations in the arrangen 
of the equipment are infinite. Applications are w 
varied throughout industry and the sciences. A typ 
recording system includes pickups, amplifiers or b 
balances, and a recording oscillograph. Write for B 
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Agricultural Research 
Institute 


HE Agricultural Research Institute has been 

organized under the auspices of the National 
Academy of Sciences—National Research Council at 
the request of approximately 100 scientists, repre- 
sentative of agricultural industries and research agen- 
cies, who met on December 10, 1951. 

The intent of the ARI is to provide a mechanism 
for the collaboration of industrial, academic, and gov- 
ernmental scientists in promoting agricultural re- 
search and practices that will lead to the best long- 
time utilization of the nation’s agricultural resources. 
The plan establishes the ARI as a fiseal organization 
of industries having a stake in agriculture, partici- 
pating through designated technical representatives, 
and the Agricultural Board as a functional and de- 
liberative body of scientists, appointed by the NRC 
to survey the scientific potentials of agriculture. The 
ARI will not control either the membership or the 
activities of the Agricultural Board but will aid in 
its activities and benefit from participation in its 
proceedings. 

The Agricultural Board was established under the 
NRC in 1944 upon joint recommendation of the Divi- 
sion of Biology and Agriculture and of the Asso- 
ciation of Land-Grant Colleges and Universities. Al- 
though members serve without compensation, funds 
are required for meetings and for administrative 
facilities to effect the objectives of the board. 

Several board committees in the field of animal 
science have sponsored the publication of useful re- 
ports, and committees dealing with the plant sciences 
have recently become affiliated with the board. One, 
the Committee on Preservation of Indigenous Strains 
of Maize in the Americas, is collaborating with the 
Technical Cooperation Administration and the Rocke- 
feller Foundation. Another, the Committee on Plant 
and Crop Ecology, has subcommittees on aerobiology, 
agroclimatology, conservation, crop geography and 
vegetation analysis, plant crop yields, and plant dis- 
eases and pests. 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 
Howard A. Meyerhoff, Chairman 
William R. Amberson Karl Lark-Horovitz 


Bentley Glass Walter J. Nickerson 


F. A. Moulton, Advertising Representative 


The Agricultural Board, if properly implemented, 
ean (1) mobilize the scientific talent of government, 
industry, and universities into committees competent 
to comprehend the broad problems of agriculture and 
the order in which they should be attacked; (2) col- 
lect facts and evaluate existing knowledge in rela- 
tion to predictable results of present policies or prac- 
tices in agriculture; (3) determine trends in current 
research and select neglected areas most likely to yield 
profitable long-range results; (4) disseminate knowl- 
edge and expedite the transition of research diseov- 
eries to applications in technological practice, govern- 
mental policies, or socioeconomic affairs. 

The ARI, when fully activated, can help provide 
funds for the Agricultural Board; provide informa- 
tion, suggest pertinent problems, and keep the board 
alert to forees that determine the course of develop- 
ment of agricultural industry; disseminate the judg- 
ments, implications, and applications of the board’s 
activities. 

Funds for the ARI are proposed to accrue from 
annual dues and from other sources approved by its 
governing board and by the NAS—NRC. Contributing 
members would be drawn from corporations engaged 
in the production, processing, and marketing of agri- 
cultural products; in the manufacture of agricultural 
equipment, materials, or supplies; and in scientific or 
economic research related to agriculture. A class of 
non-dues-paying membership drawn from state and 
federal experiment stations, academic institutions, sei- 
entifie societies, and other organizations or individuals 
engaged in agricultural activities directed to the pub- 
lie welfare is also contemplated. 

The ARI is one new organization among many, and 
its suecess will depend on the need for this kind of 
service and the willingness of prospective members to 
participate in its affairs. It must be dedicated to the 
public welfare and to objective scientific judgment. 
Inquiries and expressions of interest may be addressed 
to the Agricultural Research Institute, 2101 Constitu- 
tion Ave., Washington, D. C. 

LeRoy Vorts 
National Research Council 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks” hotive 
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is required for change of address, and an address stencil label from a recent 
issue must be furnished. Claims for a missing number will be allowed only if 
received within 60 days from date of issue. 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
rien Union, $1.00; Canadian postage, $.50. Special rates to members 

the AAAS 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription end ad- 
vertising rates on request. 
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Simple, Rapid 


Na and K Analyses 
by Flame Photometry 


Na and K analyses in a few minutes and ac- 
curate to within 1 or 2 per cent, are standard 
procedure with the new, improved Perkin-Elmer 
Model 52-C Flame Photometer. Not an attach- 
ment, but a separate, complete instrument, the 
Perkin-Elmer Flame Photometer operates by 
means of either direct intensity or internal stan- 
dard methods. Analyses are readily made on 
blood, food, water, or any substance placed in 
solution. Operation is simple and dependable; 
results, reproducible. 


The Perkin-Elmer Flame Photometer oper- 
ates wherever electricity, compressed air, and 
propane or acetylene fuel are available. Its pre- 
cision electronic circuits are more rugged and 
dependable than delicate galvanometers. Five 
cc of fluid, including dilution, is needed per 
determination; one cc of serum is sufficient for 
three determinations of both Na and K after 
dilution. 


Write for complete details 


THE PERKIN-ELMER CORPORATION 
NORWALK, CONN. 


Leading manufacturers of Infrared Spectrometers, Con- 
tinuous Infrared 


lyzer, versal Monochromator, 
Flame Photometer, Tiselius Elect resis 
Amplifon, and sther 
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Adenosine Triphosphate (ATP); Amygdalin; Amylase; 


Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulen; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin; p-Nitrophenylphosphate; Nucleoprotein; 
Orcinol; Pancreatin; Pantothenyl Alcohol; Penicil- 
linase; Peroxidase; Phenazine; Phenylpyruvic Acid; 
Phloridzin; Phosphorylase; Piperin; Porphyrindine; 
Protamines; Protoporphyrin; Pyridoxal; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline ; Triphenyltetrazolium Chloride; 
Tripyridy!; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


7 23 West 60th St. New York 23,N.Y. 
Telephone Plaza 7-6317 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 


* 
400 450 500 $80 600 650 700 750 


Spectral Range: 400-900 millimicrons 
Spectral Width: 2-15 mu, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 

For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also in teflectometry, light scattering measurements 
i and in all 


metry, 
other fields requiring ae light in the visible 
and near-infrared range. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 
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YOUR 
LABORATORY 
BUDGET 


Whether you are teaching chemistry or 
running a business, costs are mounting. 
They must be watched more carefully 
than ever. You definitely can make 
economy part of your teaching program 
by standardizing on PYREX brand lab- 
Oratory ware. 

Experience over a long period of 
time points to the fact that PYREX 
brand laboratory apparatus stands up 
longer under student abuse than any 
other brand. Its low coefficient of ex- 
pansion minimizes loss from thermal 
shock. Its chemical formula is such that 
it remains stable under heat and acids. 
Its over-all design provides exceptional 
physical strength. You can stretch your 
laboratory ware budget farthest by al- 
ways asking your laboratory dealer for 
PYREX brand. 


PYREX brand Reagent 
Bottles—Permanent red 
glass labels for quick easy 
reading. Interchangeable 
easy grip stoppers. High 
chemical stability for pro- 
tection of standard solu- 
tion. Special labels avail- 
able without mold charge. 


PYREX brand West- 
Type Condensers—De- 
signed for rough service. 
Bulbs at ovtlets protect 
condenser tube and per- 
mit stronger seal to ovt- 
let. Smaller jacket speeds 
water flow and increases 
condensing efficiency. 
Hand -tooled ovtlets on 
same side for convenience, 


AC) 

HCL J 


PYREX brand Test 
Tubes—Proved by care- 
ful school records to be 
the most serviceable you 
can buy. Made from pre- 
cision tubing, carefully 
annealed for strength, 
Available with and with- 
out rims and side arms, 


CORNING GLASS WORKS, CORNING, N. Y. 
meant research ie Glass 


VISIT THE NEW CORNING GLASS CENTER @) 
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proportional 


nuclear 


PRECISIO 


1S HIGHER 


YIELD 
IS HIGHER 


BACKGROUND 


1S LOWER 


OPERATION 


MORE RAPID 


DECONTAMINATION 


1S EASIER 


VERSATILITY 
EXCEPTIONAL 


DESIGN 


INTEGRATED 


nuclear measurements co 
2450 N. ARLINGTON * CH. 2415 * INDIANAPOLIS, INDIANA 


NMC MODEL PC-3 


Total instrumental error is less than 

5%; the character of the “Candid 
Decade” scaling circuit guarantees that 
scaling errors will not participate. No 
geometry or window error exists. Reso- 
lution loss 1% per 100,000 ¢/m. 


The yield runs typically 5 to 50 times 
higher than an end-window GM counter. 


Beta background runs less than 2 ¢/m 
per cm® of counting area; Alpha back- 
ground is less than 0.1 ¢/m. 


Built-in automatic features reduce the 
operating cycle to 4 rapid operations. 


Less than 10 minutes is required to de- 
contaminate, clean and reassemble the 
counting chamber. 


Designed specifically for Proportional 
Counting with the least possible com- 
promise. 


The instrument counts Alphas, Betas and 
Gammas. Alphas are counted with com- 
plete discrimination from high intensity 
Beta activity. Betas are counted in 
presence of Alpha activity. 


You can depend on Instruments 
by Nuclear Measurements when 
you need Instruments for 


RADIOCHEMISTRY — MINERAL ASSAY 
RADIOBIOLOGY © WATER & SEWAGE ASSAY 
TH PHYSICS 

TH MINERAL SEARCH 


Contact NMC First 
+++ For The Finest 


pend on 


RESEARCH 
BIOCHEMICALS 


For 


INVESTIGATIONAL USE 


AMINO ACIDS 


A complete selection of more than 90 
amino acids of maximum purity including: 


DL ALPHA ALANINE 

BETA ALANINE 

L ALANINE 

DL ALPHA AMINO-n-BUTYRIC ACID 
L ARGININE (HCl, Free 
ASPARAGINE (L, DL, 

ASPARTIC ACID (L, mam D) 
BETAINE 

DL 


DJENKOLIC ACID 
DL ETHIONINE 
GLUTAMIC ACID (L, DL, HCl) 


METHIONINE (L, DL, D) 
METHIONINE SULFOXIDE 
DL NORLEUCINE 

DL NORVALINE 

ORNITHINE HCl (DL, L 
PHENYLALANINE (L, Di D) 
PROLINE (L, DL) 
SARCOSINE 


VALINE (L, DL, 
ALSO—A SELECTION OF 20 PEPTIDES 


WRITE FOR 


NEW 
CATALOGUE 


#58 975 


Listing over 600 
Research Biochemicals 


CLEVELAND 2 OH!O 
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DL _HOMOOYSTINE 
N HYDROXY-L-PROLINE 
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The New Line of 
PAPER PARTITION 


CHROMATOGRAPHY 


EQUIPMENT 


For the rapidly growing field of partition noe rape 
research we offer a more complete line of chromatographic cabi 
drying ovens, and accessory equipment, especially designed for the 
particular requirements of this new chromatographic method. 


THE NEWLY DESIGNED CHROMATOCAB 


Beth Models A300 and Bt are now offered with hinged top 
and con . Medel A300 is fully insulated te 
insure constant temperature qun@itians during the period of 
operation. Both models with interior lining of stainless steel 


and screw type legs for leveling. 


A 


DRYING OVEN FOR CHROMATOGRAMS 


mechanical convection oven designed specifically for heating 


paper chromatograms, offering the following features: 


Controlled temperature over a wide range. 

Continueus circulation of heated air. Both heat and air circula- 

tion controlled according to requirements. 

Heater and air blower operate independently, permitting air 

circulation without heat if desired. 

Sliding rack permits easy handling of chromatograms without 

a oe from original anti-siphon reds. Each chromatogram 
be added or removed from the oven without moving or 

fending other chromatograms on the rack. 


RACKS AND 
SOLVENT ASSEMBLIES 


Either Pyrex glass or 
stainless steel racks and 


racks, or sold separately. 


RESEARCH E 
1135 s 


THIRD 
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tor * Pyrex Solvent Troughs Pyrex Dise Chambers 

one dimensional separa- te Steel Trough + Micro Pipettes 

tions. Pyrex chromatog- . * Stainless Steel Chromatog- 
raphy jars and the neces- quantitative determinations raphy Clips 

sary Ivent bli on paper * Pyrex Aspirators for Spray- 
are included with the + Ultraviolet Lamps ing | 


Write For Brochure and Prices 


MENT CORPORATION 


-FACTURERS 


OAKLAND 20, CALIF. 


Dept. $ 
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ALSO AVAILABLE: 


OTAL SOLIDS, INDEX SCALES and BUTYRO. 


You Asked for SPEED... for ACCURACY . . . Choice of T 


You Get: AA in tad 


WORLD 


SPEED! 


“LABORATORY” ACCURACY 
on’the PRODUCTION LINE! 
@ Super Speed Readings . . . from ALL NEW DE- 
SIGN! Want analyses in 10 seconds? 15 seconds? 
You can have the speed your process requires. 
No more losses of time, materials and money due to 
* slow readings! This new Bausch & Lomb Indus- 
trial Refractometer is strictly a production instru- 
ment... designed and built for use right beside 
your vats. You'll want several ... at least one for 
each testing area. 


@ Super Speed Loading . . . new prism design. 

© Super Speed Cleaning .. . prisms easily, quickly 
cleaned. Prevents contamination of new samples. 
Internal parts protected from dirt, fumes, stray 
liquids. 


© Super Temperature Stability . . . easier to main- 
tain stable temperatures. 


Lua dependable, uniform accuracy of 
+.0001. Simplified to basic essentials . + Oper- 


ated by any average worker. Scales ‘ ‘tailor-made” 
ew agusc om to seven specific ranges industry requires. 
BAUSCH & LOMB OPTICAL COMPANY 


624-27 ST. PAUL STREET, ROCHESTER 2, NEW YORK 


Please send me complete information on the New 
Bausch & Lomb Industrial Refractometer. 


NAME 
TITLE 
COMPANY 


STREET 
SEND TODAY FOR COMPLETE DETAILS CITY ZONE___STATE_______ 
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Microbial Selection 


Vernon Bryson and Waclaw Szybalski 
The Biological Laboratory, Cold Spring Harbor, New York 


NY 


CONSIDERATION OF THE PROB- 

LEM of microbial selection is inevitably 

linked with both the heterogeneity of mi- 

crobial populations and the nature of re- 
sistance. Selection presupposes differences between 
cells, arising adaptively or by mutation. Appropri- 
ate use of the selective agent will change the aver- 
age composition of a population, resulting in the 
establishment of new types, even to the complete 
exclusion of parent-type cells. Many experiments 
show that a so-called pure culture descended from 
a single cell eventually comes to consist of several 
different kinds of individuals unlike the remainder 
of the population. If the number of properties studied 
is large, each cell may be unique. Quantitative studies 
on variability are greatly simplified if the differences 
observed are discontinuous and have a genetic origin. 

The extraordinary ecological flexibility of micro- 
organisms enables certain of them to survive in the 
most unfavorable of habitats. Bacteria have been 
found growing at a pH of less than 1, and at tem- 
peratures exceeding 70° C. The list of chemical com- 
pounds utilized as sources of energy for biosynthesis 
continues to surprise the biochemist. Great variability, 
rapid reproduction, small size, and ease of environ- 
mental manipulation combine to make the controlled 
analysis of populations exceeding 10'° individuals a 
feasible laboratory procedure. Yet obviously we can- 
not examine 10'° cells one by one. It is here that selec- 
tion enters, based on differences in the level of re- 
sistance of individual cells to the selective agent, and 
allowing in favorable instances the elimination of all 
but a small fraction of the population. For example, 
in the presence of certain bacteriophages or anti- 
bioties, only one mutant bacterial cell in a sensitive 
population of approximately one billion may be able 
to survive and form a clone. 

Sensitivity to toxic agents is one of the properties 
showing considerable variation within a group of 
microorganisms related by descent. Most often the 
different grades of resistance in natural populations 
are distributed in small steps over a limited concen- 
tration range of the agent. By continued selection, 
however, resistance may be shifted either upward or 
downward. Experimental methods devised to accom- 
plish microbial selection must be fitted to the nature 
of the selecting agent. The choice of selective environ- 
ments is almost limitless. Without detailed reference 
to a vast literature, attention is directed to such phys- 
ical agents as radiation, temperature, desiccation, 
pressure, surface tension, and mechanical agitation. 
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The category of chemical materials available to estab- 
lish selective pressures includes metallic ions, halogens, 
acids, alkalis, oxidizing and reducing agents, alcohols, 
phenols, dyes, and others too numerous to mention. 
Any chemical substance may belong to more than one 
group, and the distinction between physical and chem- 
ical agents is often arbitrary, with the possibility that 
common effects may be produced. Selection of x-ray- 
or ultraviolet-resistant Escherichia coli strains results 
in simultaneous resistance against many chemical 
agents affecting redox potential, and vice versa (1). 
The concept that related modes of action of toxie 
agents may be revealed through patterns of cross-re- 
sistance has many interesting implications (2). 

Selective agents may in themselves be entirely or 
predominantly of biological origin, as exemplified by 
antibodies, bacteriophages, antibiotics, lysozyme, and 
the kappa substance in protozoa. Depending on the 
nature of the selective substance, we may recognize 
cellular fluctuations in resistance level contingent upon 
enzymatic differences, modifications in the composition 
of polysaccharide or other capsular investment lay- 
ers, alterations in permeability, variations (hypotheti- 
eal) in the configuration or distribution of virus and 
antibody receptor sites, and changes in electric charge 
—to list only a few. The ways in which biological 
variability may lead to opportunities for microbial 
selection are evidently vast. 

Controversy still exists concerning the mode of 
origin of microbial resistance, a subject beyond the 
seope of these introductory comments on microbial 
selection and often dependent on the particular bio- 
logical system being studied. A minority of investi- 
gators would attribute the increased concentration of 
drugs required for inhibition of consecutively treated 
cells to contact-induced resistance, rather than to selec- 
tion. Obviously, adaptation and selection are not nec- 
essarily exclusive. Varied opinions still exist after in- 
vestigators have attempted to amalgamate their own 
theories with nuggets of wisdom mined from the writ- 
ings of Luria and Delbriick (3), Demeree (4), Hin- 
shelwood (5), Sevag and Rosanoff (6), and Eagle 
et al. (7). 

In common with investigations in microbial geneties 
elsewhere, research in our laboratory has been directed 
whenever possible toward the use of selective systems 
of the streptomycin type (4), wherein a relatively con- 
stant number of highly resistant cells may be isolated 
in a single experiment over a wide range in concen- 
tration of the drug. Here mutation rates are deter- 
mined easily and quantitatively, even though the data 
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may represent a collective estimate of several genetic 
changes (8), particularly at intermediate drug levels. 
Sensitive cells in the population are simply eliminated. 
Described as facultative multiple-step resistance, as 
opposed to obligatory multiple-step resistance (8), the 
streptomycin pattern, to our knowledge, has been ob- 
served only in mycobacteria exposed to isoniazid by 
Szybalski and Bryson (9) and in staphylococci treated 
with micrococcin by Markham et al. (10). Resistance 
of the streptomycin pattern is dependent on mutation, 
and permits selective isolation in the case of isoniazid 
of fully resistant strains in the complete absence of 
the drug (71) when the replica-plate method of Leder- 
berg and Lederberg (12) is used. 

Unfortunately for geneticists, but happily for phy- 
sicians, the facultative multiple-step pattern and the 
one-step pattern of bacterial resistance are rare. Re- 
sistance to most agents, including those used in chemo- 
therapy, follows the obligatory multiple-step pattern, 
as noted in the isolation of penicillin-resistant strains 
(13). This means that most antibiotics will eliminate 
all the members of a bacterial population if used initi- 
ally in high concentration. It also means that special 
methods for the selection of such resistant strains may 
be necessary, permitting drug concentrations inhibi- 
tory to the general population but allowing multipli- 
cation of mutants with small factors of resistance. 

Table 1 represents a survey of the principal meth- 
ods generally applicable for isolating resistant micro- 
organisms, including use of the turbidostatic selector 
and the gradient plate to be described later. 

Only the direct methods are practical for the deriva- 
tion of resistant strains. Indirect methods have been 
intended to demonstrate the spontaneous origin of 
resistant mutants (replica-plate) or have emerged in- 
cidentally in studies of the nature of variations in 


TABLE 1 


METHODS OF ISOLATING RESISTANT STRAINS 


I. Direct methods (in the presence of the toxie drug) 


Increase of drug Medium 
concen- 
tration Liquid Solid 
Serial Serial 
Stepwise dilutions dilutions 


(test tubes) . (agar plates) 
Continuous Turbidostatic 


selector 
Nonpropor- +directfeed- Reservoir 
tional ing system agar-plate 
+ proportional 
system gar-p 


II. Indirect methods (in the absence of the toxie drug) 
Examples 

Replica-plate method (12) 

Selection by associated characters (e.g., rate of 
growth, resistance to other agents related by 
cross-resistance ) 

Selection at random 


sensitivity. Specialists concerned directly with prob- 
lems of microbial selection and resistance will be in- 
terested in the observation that with more than 50 
antibiotics studied in this laboratory it has always 
been possible to isolate bacterial strains either more 
sensitive or more resistant than the parent culture. 
Any strain may have different levels of resistance, 
depending on the species or variety of organisms. One 
may, however, anticipate the existence of certain nat- 
urally occurring strains that are so close to the poten- 
tial upper or lower level of resistance that modifica- 
tions through artificial selection may be made at first 
in one direction only. 


Part I: Gradient Plate Technique for 
Study of Bacterial Resistance* 


Waclaw Szybalski 


For extensive studies of patterns of bacterial cross- 
resistance (2) it has been necessary to devise a simpler 
and more efficient method of isolating strains resistant 
to a large variety of antibiotics. Previous methods, 
based either on serial dilution or on the use of an agar 
plate in contact with a reservoir of antikiotic, present 
certain disadvantages. 

In serial dilution methods concentration of the 
chemical agents increases stepwise; and if the concen- 
tration steps are not kept close together it is easy to 
miss the proper dilution range, which is often very 
narrow. When a scarce antibiotic is used, it is possible 
only within relatively narrow limits to decrease the 
volume of nutrient and thus conserve the chemical. In 
doing so, one also decreases the size of the bacterial 
population and reduces the chance of isolating re- 
sistant mutants. Another shortcoming of these meth- 
ods is their waste of labor and materials; generally, 
only one plate or tube of the series is useful, and the 
rest are discarded. 

Continuous increase of the antibiotic concentration 
is the advantage of methods based on the use of an 
agar plate in contact with a reservoir of antibiotic 
solution, such as an assay cylinder, paper disk, or 
“utter plate” (14). In this case, however, the concen- 
tration gradient represents a steep logarithmic fune- 
tion. The areas of appropriate concentration are 
usually very narrow and may move rather rapidly 
during the experiment, owing to diffusion. 

For these reasons we have tried to develop a method 
(15) that will allow the preparation of an agar plate 
with a very gradual proportional increase of the anti- 
biotic concentration along one horizonal axis—the 
gradient axis. Plates are poured with two layers of 
agar (Fig. 1). The bottom layer consists of 20 ml 
plain nutrient agar, allowed to harden with the plate 
slanted sufficiently so that the entire bottom is just 
covered. With the dish in the normal horizontal posi- 
tion, another 20 ml of agar is added, containing the 


1 Aided by a research grant from the National Tuberculosis 
Association. 
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Fic. 1. Method of preparing a gradient plate. 


appropriate concentration of toxic agent. Downward 
diffusion of the drug, which in this way becomes di- 
luted in proportion to the ratio of the thicknesses of 
the agar layers, establishes a uniform, linear concen- 
tration gradient during subsequent incubation. The 
drug may also be incorporated in ‘the bottom layer, 
and by changing the ratio of its concentrations in both 
layers it is possible to adjust the range and the slope 
of the gradient, which remains surprisingly stable for 
several days after the preparation of the plate. When 
heavy bacterial suspensions are incorporated in the 
top layer, or else streaked or spread over the agar 
surface, only the resistant cells are able to form ecol- 
onies beyond the boundary of confluent growth; and 
if the resistant colonies are streaked out on the same 
plate, the resistance may be verified and further in- 
creased (Fig. 2). In this way one plate may be sub- 


Fic. 2. Gradient plate. Bottom layer—nutrient agar; top 
layer—nutrient agar + penicillin (20 ug/ml). Surface seeded 
with a suspension of Z. coli, strain B/r. Only resistant cells 
develop colonies beyond the boundary of confluent growth. 
Two of these resistant colonies are streaked out. Note the 
formation of second-step resistant colonies at the end of the 
streaks. 


stituted for several series of dilutions, increasing re- 
sistance over more than one step. Resuspension of the 
resistant colonies in broth, with or without subsequent 
incubation, and further plating on gradient plates 
with a higher concentration of the toxic agent, have 
been used to develop strains of E. coli, M. pyogenes 
var. aureus, and Mycobacterium ranae that are resist- 
ant to over fifty chemotherapeutic agents. 

With the use of small, autoclaved artist’s brushes 
or glass capillaries, as many as ten streaks of the 
standardized bacterial suspensions can be placed 
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parallel to the concentration-gradient axis on one 
gradient plate. The same method allows easy com- 
parison of the sensitivities of various strains to a 
given drug, since the length of the growing streaks 
is a direct measure of the inhibitory concentration of 
the drug (2) (Fig. 3). The shape of the streaks per- 


Fic. 3. Measurement of bacterial sensitivity. Neomycin is 
incorporated in both agar layers—10 pg/ml in the top, and 
1 ug/ml in the bottom layer. Suspensions of BZ. coli consist- 
ing of the parent strain B and strains resistant to neomycin 
B/NM, polymyxin B B/PB, penicillin B/PN, chloromycetin 
B/CM, and streptomycin B/SM are streaked over the surface 
of the gradient plate. In the example the approximate in- 
hibitory concentrations in ng/ml are: 2 (B and B/PN) ; 2.3 
(B/CM) ; 4 (B/SM); 8 (B/PB); 10 (B/NM). 


mits visual distinetion of different patterns of inhi- 
bition (Fig. 4). Gradual inhibition may indicate that 
the toxie agent interferes with a simple chemical re- 
action of a low kinetic order. Abrupt inhibition sug- 
gests interference with a mathematically high-order 
reaction, represented, for instance, by a chain of con- 
secutive reactions. It seems to be important, in de- 
scribing an antibacterial agent, to consider not only 
the inhibitory concentration, but also the pattern of 
inhibition. 

Among the potential applications of the gradient- 
plate method we may mention the simple assay of 
antibacterial drugs and the study of microbial growth 
factors. 


Fic. 4, Examples of inhibition patterns. 
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Another approach to the problem of providing 
a proportionately increasing concentration of toxic 
agent using liquid media has been made by Bryson 
in this laboratory by means of a mechanical device 
(the turbidostatie selector), to be described in Part IT. 


Part II: The Turbidostatic Selector— 
A Device for Automatic Isolation 
of Bacterial Variants 


Vernon Bryson 


IN RECENT years several investigators have worked 
on the problem of continuous bacterial cultivation. Ap- 
paratus designed to keep bacteria growing for indefi- 
nite periods has been described by Sims and Jordon 
(16), Levin (17), Savage and Florey (18), Kautsky 
and Kautsky (19), Gerhardt (20), and others. In the 
device of Monod (21) and that of Novick and Szilard 
(22), the population of bacteria is kept at a constant 
density by limiting the concentration of some essential 
growth factor supplied continuously in small quanti- 
ties to the culture. This results in the attainment of 
a dynamic steady state at less than the normal growth 
rate, with culture volume maintained by a self-level- 
ing overflow. In most of the equipment designed up 
to the present time, including the chemostat of Novick 
and Szilard, emphasis has been directed to support- 
ing the bacterial population by continuous addition of 
a chemical environment of constant composition. 

For some time we have been interested in making 
an apparatus for the cultivation of bacteria in a 
continuously or intermittently changing environment 
(23). The device has been named the turbidostatic 
selector (Fig. 5). The two essential components are 
a simple electronic cireuit controlling periodie addi- 
tion of nutrient to microorganisms whenever the eul- 
ture reaches a fixed turbidity; and a proportional- 
feed system for increasing the concentration of some 
toxie substance, at a geometric rate, in the nutrient 
delivered automatically to the growth tube in response 
to reproduction of the cells. 

Bacteria in the growth tube are kept at constant 
temperature. Culture turbidity is continuously meas- 
ured by a standard system of two photovoltaic cells, 
balanced against each other in a potentiometer circuit, 
as in a conventional colorimeter. Every time turbidity 
exceeds the preset value, the galvanometric relay sys- 
tem opens a solenoid-operated pinch clamp, and fresh 
nutrient is added to the culture, decreasing its turbid- 
ity until the circuit is again balanced. Culture volume 
is kept constant by a self-leveling overflow. 

The operation of the electronic circuit is controlled 
by current from a light box supported above a mag- 
netic stirrer by metal legs, and containing the growth 
tube (Fig. 5, B). A light beam, entering this box from 
the lamp (Fig. 5, A), is split with a mirror. One por- 
tion of the entering beam passes directly through the 
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growth tube and onto the variable output photocell. 
Another portion of the beam is deflected at right 
angles by a mirror and is directed to the constant- 
output photocell. As bacteria multiply in the growth 
tube, less light passes through to reach the variable- 
output photocell. Countercurrent from the constant- 
output photocell therefore causes a rise in current 
passing from the light box to the control box. The 
latter unit, not visible in Fig. 5, contains the trans- 
formers, relays, and galvanometer required to operate 
the pinch clamp solenoid and regulate the temperature 
of the culture. Construction details are cited elsewhere 
(24). Current entering the control box passes directly 


Fic. 5. The turbidostatic selector. (A) lamp; (B) light 
box containing growth tube and photovoltaic cells; (C) 
solenoid-operated hosecock ; (D) proportional-feed system. 


to an enclosed lamp-type galvanometer, shunted to 
give a sensitivity of about 20 mm/ua, and with the 
ground-glass scale removed. As bacteria grow in the 
light box, the rise in current reaching the galvan- 
ometer causes its beam to move horizontally and to 
leave the galvanometer through the aperture made 
by removing the ground-glass scale. At an optical 
density corresponding to an arbitrary cell titer, the 
galvanometer beam enters a photorelay.? 

Closure of an a-c circuit by the photorelay activates 
a cumulative counter and the solenoid-operated hose- 
cock (Fig. 5, C). Rubber tubes passing under the 
baseplate of the hosecock are thus opened, allowing 
sterile air to bubble into the proportional feed (Fig. 


* Model 904185 BX, Photobell Co., New York City. 
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5, D), mixing the liquid and preventing entrance of 
contaminating microorganisms with the fall of fluid 
level. Nutrient siphons downward from the propor- 
tional feed into the growth tube, and excess culture 
passes through a constant-level siphon leading from 
the growth tube into a waste bottle. The resulting 
dilution of cells and decrease in optical density of 
about 2 per cent move the beam off the photorelay, 
and the eycle is repeated only if and when adapted or 
mutant elements of the population are able to grow 
within the increasingly rigorous selective environment. 
The upper limit of turbidity may be set with the 
potentiometer. Evolutionary change is automatically 
controlled by the inereases in selective pressure, de- 
pendent on the genetic or adaptive potential of the 
microbial population, expressed as continued growth 
in the presence of a changing environment. 

The proportional feed (Fig. 6) consists of four 


) 
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Fic. 6. Detail of proportional feed. Heavy lines represent 
stainless steel aeration tubes. Toxic agent and nutrient are 
withdrawn from rubber tubing connected to tube #1. 


serew-cap test tubes connected by siphon bridges. 
Nutrient in each tube contains a dilution of toxie sub- 
stance present in the tube to its right. The usual dif- 
ference in concentration between adjacent tubes is ten- 
fold, illustrated for graphic purposes by dye in Fig. 5. 
In actual use, the proportional-feed tubes must be 
optically identical and more trauslucent than the cell 
suspension in the growth tube. 

The toxic agent and added nutrient are not titrated 
directly into the growth tube from a single vessel, 
because the concentration gradient available by titra- 
tion results in an unduly steep rise of selective pres- 
sure in the growth tube. As a comparative example of 
concentration gradients obtainable by different meth- 
ods, we may first consider the result of titration or 
direct-feed (Fig. 7). The data represent dye samples 
taken from a receiving vessel acting as the growth 
tube and containing 30 ml of phosphate buffer at pH 
6.7. A solution of buffer containing neutral red read- 
ing 55.1 in the Fisher colorimeter (525 filter) was 
added to the receiving vessel in 20-ml quantities. After 
each addition, the contents of the receiving vessel were 
again reduced to 30 ml, and the withdrawn 20-ml 
sample was measured colorimetrically. Nine consecu- 
tive samples gave the titration curve shown in Fig. 7. 
As more samples were taken, the final concentration 
approached a value of 55.1. In the chemostat of 
Novick and Szilard, a chemically constant concentra- 
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Fic. 7. Density measurements of dye samples, indicating 
concentration gradients obtainable by methods described in 
the text. 
tion of limiting nutrilite is added to the growth tube. 
For purposes of comparison, the chemostat curve is 
represented in Fig. 7 as equivalent to the original 
concentration of dye added in the titration experi- 
ment. With continued sampling, the chemostat and 
titration curves should become experimentally in- 
distinguishable. 

In modifying the bacterial environment by increas- 
ing the concentration of a toxic substance, the titra- 
tion curve is not as useful as a geometric increase of 
the type y=a- b*. The geometric increase observed in 
Fig. 7 may be considered as an approximate ealibra- 
tion of the proportional-feed system. In obtaining the 
data, a 0.5 per cent tincture of neutral red in 50 per 
cent aleohol was distributed in the four proportional- 
feed tubes as follows: The tube farthest from the 
siphon outlet (Fig. 6, #4) received 0.7 ml of dye 
solution, and each adjacent tube received one tenth the 
concentration of the tube distal to it with respect 
to tube #1. Each tube contained approximately 50 
ml of buffer (pH 6.7), with 30 ml in the growth tube. 
Consecutive 20-ml samples were drawn from the ter- 
minal proportional-feed tube into the growth tube, 
again withdrawn after mixing, and then measured with 
a green filter in the colorimeter. In other experiments 
it is seen that, if the factor increase between propor- 
tional-feed tubes is decreased to 5 or less, the curve 
tends to become sigmoid. 

A single vessel may be substituted for the pro- 
portional feed when a decreasing concentration gra- 
dient is required—for example, in the isolation of 
prototrophs by diluting out the required nutrilite sup- 
porting growth of an auxotroph. In such an experi- 
ment complete medium in the growth tube would be 
periodically diluted by direct feed of minimal media. 
The selector may also be operated as a chemostat 
without the restriction of a limiting growth factor. 

As auxiliary equipment, the selector is provided 
with a rescue system that will deliver pure nutrient 
to the culture at timed intervals, independent of the 
rate of growth. Nutrient from the rescue system is 
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not sufficient to provide entirely for growth at a rate 
exceeding 20 per cent of the normal growth rate. 
Therefore, unless the reproducing cell population is 
very small or is growing very slowly, it will continue 
to activate the proportional feed. The rescue system 
serves to dilute out toxic agent introduced from the 
proportional feed to provide repeated opportunities 
for selection. Its use may be required when the toxic 
agent produces a bacteriostasis that effectively pre- 
vents selective growth, resulting in a complete cessa- 
tion of activity. The culture is aerated by humidified 
air blown over the surface and maintained at 37° C 
by a heating element inserted in the centrifuge carrier 
holding the growth tube. Cells are mixed by a mag- 
netic stirrer, and samples may be withdrawn at will 
by aspiration into an attached vial.* 

To understand the process of automatic evolution it 
is necessary to recall that many toxic agents are not 
equally harmful to all the individuals of a bacterial 
population. As more toxie chemical is added in nu- 
trient from the proportional feed, bacterial growth 
is reduced and a process of artificial selection is be- 
gun. A point is reached when the general level of 
population can no longer increase. If resistant~mu- 
tants or variants are present in the general popula- 
tion, and can grow, they alone will contribute to added 
population density and an increasingly rigorous en- 
vironment will result. The exponential nature of the 
concentration gradient results in a continued selective 
process, with the increase of selection pressure always 
proportional to the concentration of toxie agent al- 
ready attained. A gradual increase in the toxicity of 
the environment is of relatively great significance in 
attainment of the penicillin pattern, as opposed to 
the streptomycin pattern of resistance (25). 

Several types of experiments may be performed by 
the selector without more than occasional attention 
from the operator. The present design does not permit 
the use of toxic agents that reduce light transmission ; 
and the rate of flow from both proportional-feed and 
rescue systems tends to diminish if unadjusted during 
the progress of an experiment. Some of these diffi- 
culties can be overcome by modified design. To facili- 
tate the derivation of quantitative information from 
the instrument, it is being equipped with a recording 
time stamp in place of the cumulative counter, to 
indicate the exact moments of operation of the hose- 
cock. Another timer will hold the hosecock open for 
one minute at each operation. 

Our present efforts are directed toward the isolation 
of bacteria resistant to antibiotics and germicidal 
agents. It is at once seen that some agents are more 
suitable for use in the selector than others. With LE. 
coli (strain B), penicillin resistance has been increased 
two- to fourfold, whereas over a seventyfold increase 
is possible. Increased resistance by a factor of 16 was 
obtained by employing neomycin in one ten-day run 
of the instrument. Without use of the rescue system, 
a zephiran-resistant strain of E. coli (B/ZS) was iso- 


* Acknowledgment is due to Waclaw Szybalski for several 
useful suggestions. 


lated by the selector in three days. It proved to be 
no more sensitive to this quaternary ammonium com- 
pound than the stock laboratory strain (B/Z #10) 
obtained by ten consecutive isolations from broth con- 
taining the highest tolerable concentration of drug 
(Table 2). Cells were grown for 48 hours at 37° C. 


TABLE 2 


PERCENTAGE OF VIABLE E. coli AFTER GROWTH IN 
NuTRIENT BrotH CONTAINING ZEPHIRAN, 
AS COMPARED WITH CONTROL 


Zephiran concentration 


1/ 1/ 1/ Con- 

64,000 128,000 256,000 512,000 trol 

Strain B 0 0.00006 14 103 100 
Strain B/ZS 0 14 51 67 100 
Strain B/Z #10 0 0.01 25 33 100 


Certain toxic substances may prove to be unsuited 
for use in the selector because, at the exact level of 
bacteriostasis, the metabolic activity of the majority 
of cells is able to exhaust essential substrate materials 
and effectively suppress the emergence of clonal mu- 
tants or adapted populations better fitted for survival. 
Obviously, where growth depends on the presence of 
bacterial mutants, the population size should exceed 
the reciprocal of the mutation rate. Since the number 
of cell divisions per unit increase in toxic concentra- 
tion may affect the pressure of selection, experiments 
are now being initiated in which an aspirator bottle 
containing 3 liters of nutrient is placed between the 
proportional feed and the culture. The aspirator bottle 
and proportional feed are placed at the same height, 
and connected by siphons so that their fluid levels 
drop simultaneously. A more gradual increase of toxic 
agent is thus attainable. Present experience indicates 
that for the empirical isolation of antibiotic-resistant 
mutants, the instrument is not as effective as the gra- 
dient plate method (2, 26). 

Some potential applications of the turbidostatic 
selector involve the graphing of cyclical activity of 
the proportional feed to aid in distinguishing the rela- 
tive importance of adaptation and mutation-selection 
as factors in adjustment to a toxic environment. Other 
possibilities include basic studies of mutation rate; 
the determination of modified resistance in bacterial 
populations undergoing little or no multiplication; 
the analysis of cell physiology at the exact level of 
bacteriostasis; studies of the comparative resistance 
of mixed bacterial populations to inhibitory or stimu- 
lating chemicals and metabolites; isolation of strains 
metabolizing foreign substrates by gradual substitu- 
tion of materials in the proportional feed; and the 
derivation of partial or multiple-step reverse mutants. 
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News and Notes 


American Documentation Institute 


THe American Documentation Institute (of which 
the AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
oF ScIENCE is a nominating agency) held a two-day 
annual meeting in the Coolidge Auditorium of the 
Library of Congress Feb. 26-27. The principal ele- 
ments of the program were symposia on microfac- 
simile reproduction and on the rationalization of sub- 
ject controls, and a discussion of current issues in 
documentation. There was also a comprehensive ex- 
hibit of apparatus applicable to documentary repro- 
duction, projection, transmission, and other techniques 
of documentation. 

The live issue before the meeting was whether the 
institute, the membership of which had up to then 
been composed exclusively of delegates nominated by 
69 institutions and professional societies, should throw 
its rolls open to personal and other institutional mem- 
berships, and whether it should at the same time be- 
come a dues-paying organization. 

For some time there has been growing evidence of 
the need for an organization in which members of 
different professions who are engaged in documenta- 
tion, including information officers for scientific and 
technica! organizations, archivists, and librarians, can 
find a common meeting place for discussion and col- 
laboration. The need is evident in recent communica- 
tions to this journal by William F. Hewitt, Jr., and 
Samuel A. Miles (Scrence, 114, 134, 554 [1951]), as 
well as in the program at the Philadelphia meeting of 
the AAAS, sponsored by several of its sections under 
the title “Operation Knowledge” (ibid., 115, 178 
[1952]). 

On all points the issue was resolved in favor of 
liberalizing the membership requirements for ADI. 
Personal and institutional members will be admitted 
on equal terms with present and future organizational 
delegates. As soon as 100 persons and institutions 
have signified their intention of seeking membership 
on the new terms, a meeting will be called to consider 
constitutional changes. 
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The new officers elected include Luther H. Evans 
(Librarian of Congress), president; Milton O. Lee 
(Federation of American Societies for Experimental 
Biology), vice president; Watson Davis (Science Ser- 
vice), treasurer; and G. Miles Conrad (Library of 
Congress), secretary. 

Verner W. 
Library of Congress 
Washington, D. C. 


Scientists in the News 


Frank W. Abrams, chairman of the board of the 
Standard Oil Company (New Jersey), has been 
elected to the Ford Foundation’s Board of Trustees. 
Mr. Abrams will continue to serve as chairman of 
the Fund for the Advancement of Education for the 
next six to eight months. Henry Ford II is serving as 
acting president of the Foundation while Paul G. 
Hoffman, president, is on temporary leave of absence. 


Andrew W. Anderson, chief of the Fish and Wild- 
life Service’s Branch of Commercial Fisheries, has 
been designated deputy administrator of the Defense 
Fisheries Administration. Mr. Anderson will assume 
his new duties in addition to his present assignment 
for the duration of the DFA program. Milton C. 
James, who retired as assistant director of the ser- 
vice on Mar. 31, served as DFA deputy administrator 
from its formation until his retirement. Under a re- 
organization of DFA effected in December 1951, Mr. 
Anderson took on additional duties as chief of the 
Office of Operations. 


Eugene C. Bovee has been appointed associate pro- 
fessor and acting head of the Department of Zoology 
and Physiology at North Dakota Agricultural College. 
Dr. Bovee has been on the staff of the California State 
Polytechnic College of San Luis Obispo. 


Ralph C. Bryant, of Fort Collins, Colo., has been 
appointed professor of forest economies in the North 
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Carolina State College School of Forestry. Dr. Bryant 
has been head of the Department of Forest Manage- 
ment at Colorado A & M College. 


C. J. B. Clews, principal scientific officer at Great 
Britain’s National Physical Laboratory since 1948, 
has accepted appointment to the chair of physics in 
the University of Western Australia. He succeeds 
A. D. Ross, who joined the university faculty im- 
mediately after it was founded in 1912, and who is 
retiring after 40 years of continuous service as 
teacher, investigator, and administrator. 


The American Diabetes Association was repre- 
sented by J. Richard Connelly, its executive director, 
at the first international congress of the Interna- 
tional Diabetes Federation, which met in Leiden 
July 7-12. Among the American authorities attend- 
ing the congress were Frank N. Allan, president of 
the association; Charles H. Best, of Toronto; Elliott 
Joslin, honorary president of the association, and 
Hugh L. Wilkerson, chief, Diabetes Section, USPHS. 


Dorothy Day, recently of the Biology Department 
of MacMurray College, has joined the staff of Alaka 
Research Laboratories Division of Lacquer and 
Chemical Corporation, Brooklyn. She will serve as 
microbiological consultant in the moisture- and 
fungus-proofing program carried on for the Bureau 
of Ordnance, Department of the Navy. 


The following appointments have been made in the 
University of London: W. R. Dean, lecturer in mathe- 
matics in the University of Cambridge, to the Golds- 
mid chair of mathematics tenable at University Col- 
lege; H. C. Longuet-Higgins, reader in theoretical 
chemistry in the University of Manchester, to the 
University chair of theoretical physics tenable at 
King’s College. The title of reader has been con- 
ferred on H. R. Allen and J. W. H. Holmes (veter- 
inary medicine), G. H. Arthur and G. C. Knight 
(veterinary surgery), in the Royal Veterinary College. 


At the invitation of the Japanese government, the 
Fish and Wildlife Service has despatched Francis M. 
Fukuhara to accompany a Japanese salmon fishing 
expedition operating in the Bering Sea. Mr. Fukuhara, 
a native of Seattle, Wash., and a student at the Fish- 
eries School of the University of Washington, joined 
the Tenyo Maru No. 3, and will work with the Japa- 
nese fleet in the collection of scientific data on the 
composition and distribution of the salmon popula- 
tions of the north Pacific Ocean. 


George Glockler, of Iowa City, has joined the staff 
of the Office of Ordnance Research as director of the 
Division of Chemical Sciences. Dr. Glockler is on 
leave of absence from the University of Iowa, where 
he has been head of the Department of Chemistry 
and Chemical Engineering since 1940. A specialist in 
the field of electrochemistry, Dr. Glockler is a member 
of the NRC Subcommittee on Insulation. 


William Hume II, until recently assistant director 
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and physicist with the Research and Development 
Division of New Mexico Institute of Mining and 
Technology, has been made director of the College 
Division of the institute. John Harty, formerly head 
of the Department of Physics and Geophysics, has 
been appointed principal physicist of Research and 
Development Division. Replacing him as head of the 
Department of Physics and Geophysics is Marvin H. 
Wilkening, associate professor of physics. 


Kalevi A. Kirvenniemi, General Survey Office, Fin- 
land, and Per L. Sondenaa and Anders Grydeland, 
of Wideroes Flyveselskap and Polarfly A/S, Oslo, 
were recent visitors at the Atlantic Regional Head- 
quarters of the U. S. Geological Survey. 


The American Physical Therapy Association has 
elected Harriet S. Lee as its president. Colonel Lee, 
chief of the physical therapy section of the Army’s 
Office of the Surgeon General, will hold office for 
two years. 


Albert L. Lehninger, associate professor of bio- 
chemistry and associate professor at the Ben May 
Laboratory for Cancer Research at the University of 
Chicago, has been appointed DeLamar professor of 
physiological chemistry at The Johns Hopkins Uni- 
versity School of Medicine. He succeeds William 
Mansfield Clark, who retired at the end of this aca- 
demic year from the endowed chair he has held since 
1927. Dr. Clark has accepted a new appointment as 
research professor in chemistry at the Homewood 
eampus of Johns Hopkins. Dr. Lehninger is in 
Europe completing a year’s study under a Guggen- 
heim traveling fellowship. 


Katharine E. McBride, president of Bryn Mawr 
College, has been elected chairman of the board of 
trustees of the Educational Testing Service. She 
has been a trustee of the service since it was formed 
in 1948 in the merger of the testing activities of the 
American Council on Education, the College Entrance 
Examination Board, and the Graduate Record Exam- 
inations of the Carnegie Foundation. Dr. McBride 
succeeds Henry H. Hill, president of the George Pea- 
body College for Teachers, as board chairman. New 
trustees are Frank H. Bowles, Lewis W. Jones, and 
George D. Stoddard. 


H. R. Murdock has joined the Johnson & Johnson 
Research Foundation. During the past year Dr. Mur- 
dock worked under a postdoctorate fellowship at the 
University of Buffalo, from which he received his 
Ph.D. in physiology and pharmacology in 1951. 


Russell A. Nelson has been named director of the 
Johns Hopkins Hospital and will assume his new 
position on Sept. 1. He will sueceed Edwin L. Crosby, 
director of the hospital since 1946, who has resigned 
to become executive head of the newly created Joint 
Commission for the Accreditation of Hospitals. Dr. 
Nelson, at present assistant to Lowell J. Reed, vice 
president of the Hopkins University and Hospital, has 
been associated with the medical institutions since his 
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graduation from the Hopkins School of Medicine in 
1937. 


After a half-century of teaching, William L. Prager, 
professor of chemistry at New York City College, 
has retired, having reached the mandatory retire- 
ment age of 70 years. 


Herbert F. Roemmele has been installed as presi- 
dent of the New York Chapter of the New York State 
Society of Professional Engineers. For the past 25 
years Professor Roemmele has served on the faculty 
of Cooper Union’s School cf Engineering, where he 
is professor of mechanical engineering and dean of 
students. Since 1948, he has also served as director 
of industrial relations at the Cooper Union. 


Robert P. Sharp, professor of geomorphology, has 
been appointed chairman of the Division of Geo- 
logical Sciences at California Institute of Technology. 
He succeeds the late Chester Stock, who died in 1950. 


Denzel D. Smith has been appointed head of the 
Personnel and Training Branch of the Psychological 
Sciences Division, ONR. Prior to his appointment 
to the Office of Naval Research he was professor of 
psychology at the University of Maryland and direc- 
tor of the university’s Counseling Center. Marguerite 
Young, formerly acting head of the Personnel and 
Training Branch, has accepted a position in the Bio- 
logical Sciences Division, National Science Founda- 
tion. 


Marian W. Smith has resigned as secretary of the 
AAAS Seetion on Anthropology (H) and her posi- 
tion with the Department of State to take up resi- 
dence in England as Mrs. H. F. Akehurst. She will 
retain, her membership in the Association and plans 
to further anthropological research on both sides 
of the Atlantic. Currently she is editing the papers 
presented in the Section H symposium at Phila- 
delphia, on Prehistoric and Historie Asia: Trans- 
pacific Contacts with the New World, to be published 
as a memoir of the Society for American Archaeol- 
ogy, with support from the Wenner-Gren Founda- 
tion for Anthropological Research (Scrence, 115, 670 
[1952]). Gabriel Lasker, of Wayne University College 
of Medicine in Detroit, has been appointed by the 
AAAS Executive Committee to complete Dr. Smith’s 
unexpired term as secretary of Section H. 


Thomas P. Thayer, of the U. S. Geological Survey, 
in recognition of his work on the geology of the Bomi 
Hills iron deposits, Liberia, has been made a Com- 
mander of the Star of Africa. The order was con- 
ferred by President Tubman in Monrovia. Dr. Thayer 
returned to the U. S. in mid-June. W. D. Johnston, Jr., 
chief of the Foreign Geology Branch, has been made 
an officer in the Order of the Southern Cross (Cru- 
zeiro do Sul), in recognition of his geological work 
in Brazil. 


Frans Verdoorn, editor of Chronica Botanica and 
chairman of the International Phytohistorical Com- 
mission, Waltham, Mass., has been elected a Cor- 


July 18, 1952 


responding Member of the Royal Netherlands Aca- 
demy of Sciences, Amsterdam. 


Karl Wilbur, professor of zoology at Duke Uni- 
versity, has been given a leave of absence to serve 
as physiologist with the Biology Branch, Division of 
Biology and Medicine, U. 8S. Atomie Energy Com- 


mission, 


Richard J. Winzler, professor of biochemistry and 
nutrition at the University of Southern California 
School of Medicine, has been appointed professor and 
head of the Department of Biological Chemistry at 
the University of Illinois College of Medicine. 


Education 


California Institute of Technology has promoted 
the following staff members to full professorships: 
Pol E. Duwez (mechanical engineering), Robert B. 
King (physies), Paco Lagerstrom (aeronautics), and 
Charles F. Richter (seismology). New associate pro- 
fessors are Norman Davidson (chemistry), Renato 
Dulbecco (biology), Peter Kyropoulos (mechanical 
engineering), and Charles H. Wilts (electrical engi- 
neering). Matthew Sands and Ward Whaling (phy- 
sics) were named assistant professors. 


Fourteen fourth-year Duke University medical 
students have left for three months’ work in English 
hospitals. Most of them will work in three London 
hospitals: St. Mary’s, Guy’s, and St. Bartholomew’s. 
The others will do work in pediatries under James 
Spence in New Castle. 


India’s Five Year Development Plan has among its 
objectives the rebirth and further development of 
Indian culture. Emphasis will be laid on imparting 
necessary skills to large numbers of people and on 
promoting higher standards of efficiency in order 
that each individual may contribute effectively to 
the productivity and economic well-being of the na- 
tion. Most important item is considered to be the 
provision of free universal compulsory education 
for all children between the ages of 6 and 14. Adult 
education will receive its share of attention through 
the Social Education Program and the Education 
Caravan. When the caravan visits a village, it sets 
up its mobile stage, motion-picture theatre, and two 
exhibition halls and produces plays, gives concerts, 
shows educational and cultural films, and in general 
seeks to motivate the villagers toward gaining at 
least rudimentary education. The Education Ministry 
is organizing audio-visual units to take films and film 
strips all over India, and the production of educa- 
tional films is being subsidized. To cope with the great 
demand for scientists and technicians, existing in- 
stitutes are being enlarged, and four large new ones 
are being built. Two of these, the Institute of Tech- 
nology at Karagpur, and the Eastern Higher In- 
stitute at Hijli, are already in operation. 


Hahnemann Medical College dedicated a new virus 
laboratory in May in honor of Joseph A. Langbord, 
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medicai director of the Sidney Hillman Medical Center 
of Philadelphia. The Goldman Isotope Laboratory was 
officially dedicated last month at a banquet at which 
Ralph T. Overman, of Oak Ridge Institute of Nuclear 
Studies, was the principal speaker. 


At Illinois Institute of Technology, Van V. Alder- 
man and Arthur G. Keenan have been appointed as- 
sistant professors of chemistry, and Frank L. Hollo- 
way, of the University of Illinois, has been appointed 
an organic research chemist of Armour Research 
Foundation. Lester R. Ford, chairman of the Mathe- 
matics Department, past president of the Mathemati- 
eal Association of America, and a former editor of 
the American Mathematical Monthly, has retired after 
15 years at Illinois Tech. As a lecturer at the Univer- 
sity of Edinburgh in 1914 and 1915, he was the first 
American to hold a teaching position in a Scottish 
university. 


Five professors at Northwestern University will 
retire Sept. 1. They include: Kenneth W. Colegrove 
(political science) ; Elton J. Moulton (mathematics) ; 
Karl A. Meyer (surgery—and medical superintendent 
of Cook County Hospital); Arthur Metz (surgery— 
and chief surgeon for the Chicago, Milwaukee, St. 
Paul & Pacific Railroad); Frederick W. Merrifield 
(oral surgery). 


Ohio State University has appointed Arthur W. 
Foshay, of Teachers College, to the directorship of 
its Bureau of Educational Research, succeeding T. C. 
Holy, who has retired. Hamilton B. G. Robinson, .of 
OSU’s College of Dentistry, and president of the 
City Board of Health, has been appointed associate 
dean of the college. Leontine R. Young, of the New 
York School of Social Work, has been appointed a 
professor in Ohio State’s School of Social Adminis- 
tration. 


Grants and Fellowships 


Vanderbilt University School of Medicine has ap- 
pointed the following new staff members: Robert I. 
Carlson and John William Hillman (surgery) ; Elliot 
Voss Newman (experimental medicine) ; and Charles 
Rawlinson Park (physiology). Paul D. Lamson, pro- 
fessor of pharmacology and head of the department, 
and Charles 8. Robinson, professor of biochemistry, 
have reached emeritus status. 


The Oliver E. Buckley Solid State Physics Prize, 
consisting of an annual prize of $1000, has been 
established by Bell Telephone Laboratories and will 
be awarded by the American Physical Society to the 
person adjudged to have made a most important con- 
tribution to the advancement of knowledge in solid 
state physics within the five years immediately pre- 
ceding the award. Named in honor of the laboratories’ 
former president, now board chairman, who is to 
retire Sept. 1 after 38 years of active service, the 
prize is endowed by a trust fund of $50,000. In 1978 
the remaining funds are to be turned over to the 
American Physical Society for its own use. The first 


winner will be selected by a committee consisting of 
Harvey Brooks, J. B. Fisk, J. C. Slater, Cyril S. 
Smith, and J. H. Van Vleck. 


The Jane Coffin Childs Memorial Fund for Medical 
Research has appropriated $264,080 for support of 
cancer research projects and fellowships beginning 
in 1952 and extending, in some eases, to 1956. Largest 
grant ($123,500) went to the Ben May Laboratory 
for Cancer Research, of the University of Chicago 
Medical School, for a five-year investigation of the 
hormonal control of human cancer under the direc- 
tion of Charles B. Huggins. Helen W. Toolan, Sloan- 
Kettering Institute, received $15,000 for further ex- 
periments on the growth of human tumors in animals. 
The following fellows will receive one year’s support: 
Melvin Fried, Cambridge University; Frederic L. 
Hoch, Massachusetts General Hospital; Martin Lubin, 
MIT; and Barbara E. Wright, Carlsberg Labora- 
torium. 


The Endocrine Society has announced the follow- 
ing awards: Squibb Award for meritorious contribu- 
tions to endocrinology to James H. Means, of Har- 
vard; the Ciba Award to Seymour Lieberman, of 
Columbia; the Schering Fellowship for 1951 to Clai- 
borne L. Courtright, of Oklahoma Medical Research 
Institute (because of the original recipient’s being 
called to military service) ; and the Ayerst, McKenna 
and Harrison Fellowship for 1952 ($5000) to John 
C. Laidlaw, of Peter Bent Brigham Hospital, Boston. 


Cornell University’s Social Science Research Center 
has established a series of graduate fellowships in the 
behavioral sciences with a $50,000 fund drawn from 
a grant made to the university by the Ford Founda- 
tion. About 20 fellowships will be awarded over a 
four-year period beginning next fall, and the stipends 
will range from $1600 to $2400, with up to $700 addi- 
tional for tuition, fees, or travel. Inquiries should 
be addressed to the Fellowship Committee, 206 Mor- 
rill Hall, Cornell. 


The Guggenheim Foundation has appointed 15 new 
Daniel and Florence Guggenheim Jet Propulsion 
Fellows at Princeton and Caltech to carry on basic 
research in the development of commercial and scien- 
tifie applications of jet and rocket propulsion. 


The National Society for Crippled Children and 
Adults and Alpha Gamma Delta, international women’s 
fraternity, are sponsoring a four-week training course 
at the Institute of Physical Medicine and Rehabilita- 
tion of the New York University-Bellevue Medical 
Center, July 7—Aug. 1. Eighteen graduate fellowships 
for this special training have been awarded to persons 
in the U. S., Canada, and Switzerland. 


The New York Foundation has made a grant of 
$28,000 to Sea View Hospital, on Staten Island, for 
research studies of the new antituberculosis drugs. 
Tests of the drugs were begun there last September, 
and the grant is specifically to fill the hospital’s needs 
for additional personnel to conduct more extensive 
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laboratory tests. The research program at Sea View 
is under the direction of George G. Ornstein, Edward 
H. Robitzek, and Irving J. Selikoff. 


Research Corporation has allocated $170,000 for 
research during the past quarter. Of this amount, 
$72,000 was in the form of General Grants, support- 
ing research primarily in the physical sciences. The 
remainder was distributed under the Cottrell Grants 
program. 


Sharp & Dohme has made a grant in support of the 
work of Maurice S. Segal, Tufts College Medical 
School, for the investigation of Dapanone; to the Uni- 
versity of Utah for support of the work of M. M. 
Wintrobe; and to the Newark Clinical Group Re- 
search Foundation for the work of Arthur Bernstein. 


U. S. Rubber Company has renewed its grant of a 
one-year graduate fellowship to assist Radcliffe Col- 
lege in its comprehensive management training pro- 
gram for women. The program is aimed at equipping 
women to fill executive jobs in a wide variety of 
industries. 


In the Laboratories 


Beckman Instruments, Inc. has opened a large new 
plant in South Pasadena that will be devoted ex- 
clusively to the manufacture of synchros and asso- 
ciated components. 


The Du Pont Company celebrated its 150th anni- 
versary on July 18 with ceremonies at the site of 
the company’s first mill on Brandywine Creek. A 
marker formed of one of the two millstones imported 
from France by the founder, for grinding the in- 
gredients of black powder, was dedicated, and the 
occasion was further marked by the publication of a 
handsome 138-page illustrated book, Du Pont—The 
Autobiography of an American Enterprise. 


General Motors Research Laboratories have named 
John M. Campbell assistant technical director. Suc- 
ceeding him as head of the Organic Chemistry De- 
partment is Lloyd L. Withrow. 


Gulf Research and Development Company has 
named H. A. Ambrose head of its new Product Divi- 
sion and C. W. Montgomery head of the new Process 
Division. W. C. Offut will serve as assistant director. 
These divisions formerly comprised the Chemistry 
Division. 

The National Sanitation Foundation at the Univer- 
sity of Michigan School of Public Health will estab- 
lish a new laboratory to test all equipment used in 
food service according to standards drawn up by 
industrial and public health committees from all 
states. A seal of approval to be issued for equipment 
meeting regulations will be available to manufacturers 
who conform to the standards. Walter D. Tiedeman, 
resident lecturer in environmental health, will direct 
the testing laboratory. 
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Rayonier, Inc., has appointed Thomas R. Stein as 
resident manager of the $25,000,000 purified wood 
cellulose plant under construction at Doctortown, 
Ga. Mr. Stein was formerly resident manager of the 
Minnesota and Ontario Paper Company and assistant 
manager in charge of engineering and construction 
for the Wood Conversion Company, Cloquet, Minn, 


Raytheon Manufacturing Company, Waltham, 
Mass., recently dedicated a new plant that will be 
used by the Research Division in carrying on a 
major portion of the company’s $2,000,000 transistor 
program and for the engineering and manufacturing 
activities of the Equipment Divisions. 


Meetings and Elections 


The Engineering College Research Council has 
named Eric A. Walker chairman and Kurt F. Wendt 
vice chairman for two-year terms. Elected to the 
council’s Board of Directors were F. C. Lindvall, 
Raymond J. Woodrow, J. Hugh Hamilton, and T. 
L. Joseph. 


The second European Congress of Nobel Prize Win- 
ners, dedicated to the winners of the Nobel Prize in 
chemistry, was held in Lindau im Bodensee June 
23-27. Following the program of the first congress 
(Sorence, 115, 380 [1952]), Prince Lennart Berna- 
dotte of Sweden was the Ehrenprotektor and head of 
a committee that included A. Zwisler, W. Frisch, 
Fritz Bopp, Erich Hayek, J. Speer, and G. Wit- 
tig. Otto Hahn, Frederick Soddy, Hans von Euler- 
Chelpin, George von Hevesy, Artturi I. Virtanen, 
Richard Kuhn, Hans Selye, Adolf Butenandt, Ger- 
hard Domagk, Kurt Alder, and Iréne Joliot-Curie 
were speakers, and Franz Karl Hein was again man- 
ager of the congress. 


The annual meeting of the Field Conference of 
Pennsylvania Geologists was held at Newton, N. J., 
May 30-June 1. About 100 geologists from ten East- 
ern states attended and, in various groups, studied 
features of Pleistocene geology in the area, examined 
dikes of special petrologie interest, saw sections of 
Silurian and Devonian stratigraphy, visited ex- 
posures of Cambro-Ordovician and Pre-Cambrian 
rocks, and visited the Silurian Devonian section at 
Nearpass Quarries. Meredith E. Johnson, state geo- 
logist of New Jersey, was conference chairman. 


New Illuminating Engineering Society officers for 
1952-53 are: president, Everett M. Strong; vice 
president, Dunean M. Jones; and treasurer, Kirk M. 
Reid. C. C. Keller was re-elected general secretary. 


An Inter-American Society of Psychology was 
formed during the International Congress of Mental 
Health held in Mexico City last year. The following 
officers were elected: president, Eduardo Krapf, Uni- 
versity of Buenos Aires; vice president, Werner 
Wolff, Bard College; secretary, Oswaldo Robles, Uni- 
versity of Mexico; treasurer, Herman Vergara, Uni- 
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versity of Bogota; associated vice presidents, W. 
Line, Canada; Enrique B. Roxo, Brazil; Carlos Nas- 
sar, Chile; and Jaime Barrios Pena, Guatemala. The 
Latin-American office is at the University of Mexico, 
and the USA office at Bard College. The first annual 
meeting has been planned for Caracas next December. 


The International Astrophysical Conference will 
be held Sept. 19-21 at the Institut d’ Astrophysique, 
University of Liége, and will be devoted to a discus- 
sion of “The Physics of Comets.” Otto Struve will be 
chairman of the sessions, and the following American 
speakers have been announced: T. L. Page, A. Me- 
Kellar and J. L. Climenhaga (Victoria, B. C.), J. 
Kaplan, F. L. Whipple, and G. P. Kuiper. The re- 
ports and discussions will be published by the Société 
Royale des Sciences de Liége. 


The fourth meeting of the International Com- 
mittee of Electrochemical Thermodynamics and Ki- 
netics will be held in London at the Imperial Institute 
of Science and Technology and at Cambridge Uni- 
versity, Sept. 10-13. Fifteen countries are represented 
in the membership, and in each of these a national 
secretary has been appointed. Proceedings of the 
second meeting have been published, and proceedings 
of the third meeting will appear shortly. For full 
information concerning the meeting, address Marcel 
Pourbaix, University of Brussels, 50 Ave. F. D. 
Roosevelt, Brussels, or T. P. Hoar, Department of 
Metallurgy, Cambridge University. 


An International Symposium on Combustion will be 
held at MIT Sept. 1-5 and will be open to all those 
interested in the subject. Some 100 papers will be 
presented from Great Britain, France, Holland, Bel- 
gium, Germany, and Japan, as well as from U. S. 
research laboratories and educational institutions. At 
least 50 foreign experts in the field are expected to 
attend. For further information write to Hoyt C. 
Hottell (MIT), cochairman of the symposium. 


One of the highlights of the Midwestern Conference 
of Parasitologists, holding its annual meeting at the 
University of Illinois June 16-17, was a panel dis- 
eussion on Selected Problems in the Teaching of 
Parasitology. L. O. Nolf, C. A. Herrick, E. R. Becker, 
and W. Lindquist were participants. Dr. Herrick 
was elected presiding officer, and William Balamuth 
secretary-treasurer. 


At the first regular meeting of the recently or- 
ganized Washington Section of the Society for In- 
dustrial Microbiology, Walter N. Ezekiel was elected 
chairman, Paul Klens vice chairman, Charles T. 
Lempke, secretary-treasurer, and Carl J. Wessel as- 
sistant secretary-treasurer. An informal forum was 
held on the general topic of The Statistical Reliability 
of Present Test Procedures in the Field of Biological 
Deterioration, in which Dr. Wessel, Dr. Klens, Dr. 
Ezekiel, and Howard W. Gilbert led the discussions. 


The Wyoming Geological Association will hold its 
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annual field conference Aug. 1-3 in Thermopolis. 
Full information may be obtained from Frank D. 
Helms, P. O. Box 1168, Casper, Wyo. 


Miscellaneous 


Anaconda Copper Mining Company has elected 
Robert E. Dwyer president to sueceed the late Wil- 
liam H. Hoover. Edward 8. MeGlone was elected 
executive vice president, Chester H. Steel vice presi- 
dent in charge of Western operations, and Clyde E. 
Weed vice president in charge of operations of the 
company and its subsidiaries. 


Frank B. Rogers has been appointed first director 
of the recently established Armed Forces Medical 
Library, largest institution of its kind in the world. 
Colonel Rogers had served as director of its prede- 
cessor, the Army Medical Library, since October 
1949. 


The Institute of International Education has 
named Charles Alvin Foster director of its European 
office in Paris. Dr. Foster will promote student ex- 
change programs with many countries, will act as 
the institute’s liaison officer with European univer- 
sities, selection committees, foreign governments, and 
Unesco, and will counsel both American students ar- 
riving in France under the Fulbright program and 
French students planning to come for study to the 
United States. 


General Electric Company is sponsoring a More 
Power to America Award—designed to “increase the 
productivity of American industry by encouraging 
creative broad-scale industrial electrification . . . and 
to bring recognition to the companies and in- 
dividuals making the greatest advancement in this 
field each year.” The first award will be made by 
the Edison Electric Institute in Chicago Apr. 1, 
1953. For full information write to the institute at 
420 Lexington Ave., New York 17. 


The National Geographic Society is cosponsoring, 
with Cambridge University, the Royal Geographical 
Society, and the Scott Polar Research Institute, a 
British expedition to Spitsbergen, under the leader- 
ship of G. A. Sutton. Eight young scientists will study 
West Spitsbergen, largest island in the group, to gain 
field experience and to add to the topographical, 
geological, and glaciological knowledge of the area. 
Base camp will be at the head of Is Fjorden, on 
which the port of Longyearbyen is located. 


The Royal Society of Edinburgh will award a David 
Anderson-Berry Prize to the person, who, in the 
opinion of the Council, has recently produced the best 
work on the therapeutical effect of x-rays on human 
diseases. Applications may be based on published 
or unpublished work and should be accompanied by 
copies of relevant papers. They should be in the hands 
of the general secretary of the society, 22 George St., 
Edinburgh 2, by Mar. 31, 1953. 
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Technical Papers 


Disease Resistance and Early 
Testing of Maize* 


C. C. Wernham 


Department of Botany, The Pennsylvania State College 
School of Agriculture, State College 


The writer has been engaged in devising a program 
for isolating disease-resistant lines of corn since 1944. 
Methods and techniques used in this program have 
been published (1, 2). Until recently the output of 
resistant material was so limited as to present little 
diffieulty in the strictly agronomic phases of yield- 
testing. Work conducted at this station, in addition 
to projects at Beltsville and Purdue, has furnished a 
nucleus of material of diverse origin which makes the 
production of large numbers of resistant inbred lines 
relatively easy. 

Resistance to Helminthosporium turcicum is rare. 
A nursery population of 20,000 F, plants of a cross 
(very resistant x very susceptible) usually yields less 
than 20 plants of a rating 0.5-1.0 and about 40-60 
plants of an acceptable rating of 2.0 (3). This selected 
residue yields such abundance of acceptable sublines 
that a major problem arises in conducting the proper 
experiments in yield-testing. If each original selection 
were represented by only two sublines in F, or F,, 
yield-testing is experimentally unmanageable. 

The solution would appear to be early testing of 
the original 60 or so F, families, a number rather 
easily fitted into experimental design. Two arguments 
are presented against the procedure: (a) nonuniform- 
ity in maturity of such material makes it difficult to 
outeross, and (b) a second top cross at a later date 
is required to sort out segregates within family 
progenies. 

In a total disease program, corn and certain maize 
pathogens are planted in cold wet soil. Emergence is 
delayed because of differentials in seedling reaction to 
microorganisms and/or physiological tolerance to the 
environment. Experience has shown that maturity 
dates of surviving plants from a disease nursery rep- 
resent a greater spread than do similar data under 
normal conditions of planting. A ten-day difference in 
the disease nursery often shrinks to a three- or four- 
day difference when corn is planted in warm soil. It 
may well be advisable to observe the original selections 
for one season under normal conditions so that their 
functional maturity range and general agronomic 
characters may be observed prior to top-crossing. An 
alternative procedure would be to top-cross as many 
as fitted the pollen-shedding range of successive plant- 
ings of the male tester, and at the same time noting 
the maturity of those that did not fit, so that they 


1 Authorized for publication on Feb. 4, 1952, as paper No. 
1720 in the Journal Series of the Pennsylvania Agricultural 
Experiment Station. Contribution No. 166 from the Botany 
Department, Pennsylvania State College, State College, Pa. 
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TABLE 1 


CHANGES (ACCORDING TO GENETIC THEORY) IN CoMPosI- 
TION THROUGH FouR GENERATIONS OF SELFING OF 
Five 8, Corn PLants Carryine 200 ‘‘ Favor- 
ABLE’’ GENE PAIRS WHICH ARE PRESENT IN 
Eacu 8, PLAnt In A Dirrerent Propor- 

TION OF HomozyGcous to 

ZYGOUS COMPOSITION 


Total 

Plant So 8, 8, 8, 8, favor- 
No. able 
At A BABABA B 
pairs 

1 150 50 162.5t 25 168 12 171 6172 3 175 

2 100 100 225 50 137 25 143 12 146 6 152 

3 75 125 106 62 121 31 129 15 132 7 139 

4 50 150 84 75 103 38 112 19 117 10 127 

5 25 175 69 88 91 44 102 22 107 11 118 


* A, homozygous pairs. 
+ B, heterozygous pairs. 
+ Hereafter figures are given in whole numbers. 


could be tested the following season. In the meantime 
other lots of S, or F, material could be processed in 
the disease nursery. 

The objection to an additional top-cross test at a 
later date (4) is not so easily disposed of. Several 
authors (4-7) have shown that significant segregation 
for yield oceurs at later stages of inbreeding. All agree 
that the better segregates were visually undetectable. 
Yet all are at a loss to explain the segregation. It 
seems inconsistent with genetic theory. 

If we consider genes for yield prepotency to have 
small effects, and yield-testing to be a sorting device 
for selecting plants with the largest blocks of favor- 
able genes (8), the material presented in Table 1 may 
serve as a basis for further comment. The following 
postulates should be kept in mind: 

a) Genetic theory requires that heterozygosity de- 
crease by one half with each additional generation of 
self-pollination. The data of Jenkins (9) and Sprague 
(4) support this theory. 

b) Half the homozygotes accumulated will be of the 
dominant, or plus, type, since dominants and recessives 
accumulate in equal numbers. (It is assumed that genes 
favorable for yield and vigor are of the dominant-reces- 
sive, or plus-zero, type. Therefore homozygotes will have 
more influence on yield of top crosses than heterozygotes. ) 

c) Genes in the homozygous condition may be dis- 
earded but cannot be lost by inbreeding. They can only 
be added to. 

da) Selection practices are typical of the corn breeding 
procedures (i.e., a small number of ears are chosen to 
perpetuate each line selected and sister lines are discarded 
by visual evaluation). 

From Table 1 it is apparent that no advantage has 
accrued through the accumulation of favorable genes 
by selfing plants 1-5. They maintain their relative 
position with respect to blocks of favorable genes in 
the homozygous condition. Although plant 5 accumu- 
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lates favorable genes in larger amounts, it never quite 
eatches up (through S, to S,) with plant 4, which had 
more favorable gene pairs in the homozygous condi- 
tion to begin with. 

Then if we accept, as a basis for separation, a top- 
cross test after S, or S, as a valid procedure, we must 
perforce assume that a similar test at S, level is 
equally valid, since the different S, plants maintain 
their relative positions in §, or S,. 

The data of Sprague and Bryan (7), Payne and 
Hayes (6), and Lonnquist (5) clearly contradict the 
theory. 

Segregation of genes with small effects does not 
seem to be an adequate answer. Ten such genes in 
heterozygous condition would produce 1024 possible 
combinations of gametes, of which 66% are in the 
modal classes. The distribution being normal, any 
random sampling of the gametes would cancel advan- 
tages or disadvantages of selection outside the mode. 
It is doubtful if segregation of less than ten genes 
(with small effects) could be detected in top crosses. 
There appear to be two alternate assumptions. 

a) The sample size used in test-crosses is inade- 
quate for accurate appraisal of genetic theory. The 
author frankly admits his academic inability to eval- 
uate the validity of the practices in use, except to 
point out that general adoption of a technique does 
not guarantee its adequacy. Sprague and Bryan (7) 
present data to indicate that segregation for top-cross 
combining ability was not significant in 1938 but was 
significant for 1939 and combined 1938-39 data. 

b) A relatively few genes affect yield out of all 
proportion to their number. In some families these 
oceur initially in the heterozygous state, and because 
of their small number their genetic distribution in a 
nursery row of 30-35 plants is fairly common. Thus 
some sublines would be selected which carried these 
genes in the homozygous (dominant or recessive) or 
heterozygous state. 

It is unlikely that the effect of these postulated 
genes is concerned with vigor; otherwise they would 
be discarded visually. The effect is probably more in 
the realm of conditioning of vital processes which 
affect weight and moisture content of grain. Any in- 
vestigator familiar with the light chaffy ears of stalk- 
rotted plants could well imagine the impact of a bad 
stalk-rot season on the yield of susceptible top crosses 

(10). Sprague and Bryan (7) report segregation for 
lodging (erect plants) and disease resistance (kernel 
damage) in addition to yield differences. There is little 
evidence, however, of a significant positive correlation 
between high-yielding sublines and low lodging or few 
damaged kernels. 

A program for the production of disease-resistant 
corn envisages and employs pathological techniques 
which sort out resistant material in a breeding nursery 
from the onset of the breeding program. Its purpose 
is not unlike, nor unrelated to, early testing for ecom- 
bining ability in the same lot of material. The low 
gene frequency of certain types of resistance demands 
that screening for disease reaction be carried out first. 


The techniques for selecting disease-resistant corn are 
available. It is no more possible to select resistant corn 
plants without presence of disease than it is possible 
to select high-yielding lines without yield-testing. 

There is a rapidly accumulating stockpile of re- 
sistant inbred material of a wide range of maturity 
which may serve as starting points in a breeding pro- 
gram. It is becoming increasingly apparent that native 
open-pollinated varieties are fertile sources of resist- 
ant material, although the gene frequency for resist- 
ance to H. turcicum is rather low. 

Early testing for total disease is a sound program 
insofar as techniques are available. Segregation will 
occur in later generations. Early testing for yield is 
gaining in usage. Segregation in later generations has 
been demonstrated, but whether this reported segrega- 
tion is permanent, as might be shown by progeny 
testing, or intermittent, because of unknown fluctu- 
ating environmental factors, has not been proved. 

A delayed test involving S, or F, material is recom- 
mended for a combined program involving disease re- 
sistance. If genetic theory and the generally postu- 
lated effect of genes for yield in maize are correct, an 
additional top-cross test following further inbreeding 
is unnecessary. 
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Chemical Constitution and Biological 
Activity of some Organophosphorus 
Compounds 


D. Ramaswami,' E. R. Kirch, and 
Elizabeth H. Jenney 


Department of Chemistry, and 
Department of Pharmacology, 
Chicago Professional Colleges, 
University of Illinois, Chicago 


The relationship of the chemical constitution of a 
substance to its biological activity has been the sub- 
ject of investigation since Brown and Frazer (1) at- 
tempted a generalization connecting the physiological 
action of a substance with its chemical structure. 
Many specific relationships have since been elucidated, 

1 Abstracted from the thesis submitted by Dasu Ramas- 
wami in partial fulfillment of the requirements for the Ph.D. 


degree. D. R. is indebted to the University of Illinois for a 
research fellowship. 
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some of them (2-5) in considerable detail. These cor- 
relations are now called structure activity relation- 
ships, or SAR (3). 

The concept of SAR has been used as a guide in the 
search for new pharmacodynamic agents. 

The phosphate radical as part of the coenzymes, 
nucleoproteins, ATP, phospholipids, ete., plays a vital 
role in biological processes. A number of phosphorus 
compounds are highly toxic, some of them being in 
use as insecticides and fungicides. The phosphoryl 
group P=O present in all these compounds may be 
the factor that renders them accessible to tissue recep- 
tors or points of attachment of the enzymes these com- 
pounds may be presumed to influence. Another biolog- 
ically important chemical group is the carbonyl group, 
C=O, present in a number of pharmacodynamic 
agents that are substituted carbonic esters. Such esters 
have examples among local anesthetics (procaine), 
autonomie drugs (acetylcholine, atropine), and seda- 
tives and hypnotics (barbiturates and urethanes). The 
resemblance between the two groups P=O and C=O 


in the above compounds in regard to structure and 
biological importance led to the assumption that they 
might be mutually replaceable without loss of bio- 
logical activity. This assumption has been investigated. 

Phenylurethane (ethyl phenylearbamate) has been 
studied for its effect on experimental animal tumors 
(6), as a depressant, and in inhibiting the germina- 
tion of seeds selectively (7). It should be interesting 
if its phosphoryl analog, diethyl anilidophosphate, 
proves to mimic all these effects since, possibly, dif- 
ferent physicochemical mechanisms may be involved 
in each effect. In a preliminary study the diethyl 
anilidophosphate was found to possess two of these; 
namely, anticonvulsant effect and growth-inhibitory 
effect which was, however, feeble. In may be signifi- 
cant that phenylurethane possesses the peptide group 
—CONH— present in proteins and that the analog 
contains the group —PONH— present in phospho- 
creatine. 

The study was extended to the homologs of diethyl 
anilidophosphate, the dialkyl anilidophosphates, which 


TABLE 1 


No. Compound 


Structural formula 


Effect on 


germination Effect in mice—IP 


MTD LD MED 


Oats Charlock (mg/kg) (mg/kg) (mg/kg) 


| 
1 Phenyl urethane H,C,O—C—NH—C,H; 4+ Noeffect 100 400 150 
*2 Diethyl anilido phosphate (H,C.0).=P—NH—C,H, . 100 666 533 
3‘ Di-n-propyl anilido phosphate 3+ 125 500 300 
*4 Di-isopropy] anilido phosphate 300 1500 900 
Oo 
Di-n-buty] anilido phosphate (n-butyl-0) 100 400 300 
*6  Di-isobutyl anilido phosphate HC,H,; 500 2000 1000 
Oo 
7  Di-n-amy] anilido phosphate = b—NHCH, 2+ = 500 750 500 
Oo 
8  Di-isoamy] anilido phosphate (Isoamyl!-O) 1000 2000 1500 
9 Phenobarbital sodium Not tested 50 250 20 


* Compounds previously reported in the chemical literature. 
1+—Slight retardation in growth of roots and shoot. 


2+—Root growth severely retarded, slight retardation in shoot growth. 


3 +—Root growth inhibited and shoot growth severely retarded. 


4+—Root and shoot growth inhibited. 


MTD = Dose at which minimal toxic signs were noticed (this dose gave no protection against metrazol convulsions). 
LD = Dose which killed one mouse. This is not LD,,. 


MED = Minimal effective dose against electroshock —0.3 sec, 15 ma; each compound was tested on a total of 18 mice. 


Data on Germination 


Oat seeds germinating, using distilled water (control)—45 out of 50. 


Oat seeds germinating, using the compounds—44—48 out of 50. 
Charlock seeds germinating, using distilled water (control)—23 out of 50. 
Charlock seeds germinating, using the compounds—24—26 out of 50. 
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were synthesized and tested for the biological effects 
indicated by the present hypothesis. Results of the 
tests on mice and on the seeds of oat (Avena sativa 
L.), a monocotyledonous plant, and those of yellow 
charlock (Brassica sinapis), a dicotyledonous plant, 
are shown in Table 1. 

In germination experiments the compounds were 
applied on a filter paper enclosed between two watch 
glasses and kept moist by a solution of a concentra- 
tion of 1 g mol/million ml distilled water. The in- 
solubility of compounds 5 to 8 called for treatment 
as follows: The weighed quantity was dissolved in 
14 ml ethanol and 9914 ml distilled water quickly 
added to the flask, which was shaken vigorously. 

Results of this investigation show a broad agree- 
ment with the postulated hypothesis in regard to the 
anticonvulsant effect and less strikingly the selective 
growth-inhibitory effect. However, neither phenylur- 
ethane nor its analogs compare well in their anticon- 
vulsant effect with phenobarbital sodium, a well- 
known anticonvulsant structurally unrelated to the 
present series. Compounds 3 and 5 are the most potent 
of the series, both in inhibiting germination and in 
anticonvulsant activity; it would be of interest to find 
out if they mimic the third biological effect, namely, 
the retardation of experimental tumors, reported to 
be shown by phenylurethane and isopropyl phenyl- 
carbamate (6). 

This investigation is being continued. 
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The Recording of Flight Movements 
in Insects* 


Edward G. Boettiger and Edwin Furshpan? 


Department of Zoology, 
University of Connecticut, Storrs 


In studies of insect flight, wing rates have been 
widely used to gauge physiological activity. As these 
may reach frequencies of 1000/see (1), an inexpen- 
sive, accurate, and objective recording method is not 
easy to find. Of the methods discussed by Chadwick 
(2), the stroboscopic has been the choice in several 
recent studies (3, 4). Where continuous records of 
frequency are required, a crystal pickup may be used 
to convert thoracic movement into electrical current 
(5). The discoveries of Pringle (6) and Roeder (5) 


2 Supported by a grant from the Graduate Research Fund 
of the University of Connecticut. 
2 Graduate student, California Institute of Technology. 
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Fic. 1. A: Record of the movements of the scutellum of a 
fly during a stop and start ; time calibration by film perfora- 
tions, .014 sec. B: Electrostatic record of wing movement in 
a chironomid midge; time calibration, 1/300 sec. C: Super- 
imposed simultaneous records of wing movements obtained 
by electrostatic method and of scutellum movements recorded 
by reflected light ; solid line traced over cathode beam record ; 
dotted, over light beam record. D: Record of movements of 
scutellum during a fast stop. #: Simultaneous records of 
wing movements by electrostatic method (upper trace) and 
of thoracic electrical activity (middle trace) during a fast 
stop; time calibration, 1/60 sec. 


have stimulated interest in the neuromuscular mecha- 
nisms of insect flight and have made necessary the 
development of superior methods of recording flight 
movement. 

With insects of reasonable size, flight movements 
may be recorded photokymographically with a slit 
camera, using a beam of light reflected from a frag- 
ment of silvered cover slip sealed to the scutellum. 
In flies, the movements of the seutellum reflect closely 
the changes in length of the indirect muscles and the 
movements of the wings (7). Where continuous rec- 
ords are required, an Army surplus GASP 16 mm gun 
camera can be used, provided the framing mechanism 
is removed and additional film guides are installed in 
the magazine. This gives a constant maximum film 
speed of 520 mm/sec, attained in 1/10 sec. Fig. 1, A 
is a record of movements of the scutellum in normal 
flight; Fig. 1, D, in a fast stop. 

A more convenient method that records wing move- 
ment and may be used with the smallest insects has 
been developed. This depends on the fact that moving 
electrostatistically charged bodies may act as variable 
condensers. The capacity charges induced by the rap- 
idly moving, charged wings of an insect may be am- 
plified and photographed from the sereen of an oscil- 
lograph. The necessary charge is induced on the wings 
by the presence of a charged nonconductor. Voltages 
as high as 10 mv may be obtained. Even the frequency 
of flight movements in wingless insects has been re- 
corded by this method. The wing frequency of un- 
tethered insects flying about in a jar may also be ob- 
tained. Fig. 1, B shows wing movements of 500/see in 
a chironomid midge. 
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The position of the electrodes determines to some 
extent the nature of the record. The most accurate 
record of wing position is obtained if the leads are 
placed so that the wings move either toward or away 
from them. Experiments were performed to determine 
how closely the record gives the instantaneous wing 
position during a cycle. For this a simple camera was 
constructed in which a piece of film could be pulled 
past two small slits opposite each other. The antihala- 
tion back was removed from the film with hypo so 
that, through the slits, two simultaneous records could 
be made. The cathode ray and the light beam from 
the scutellum were superimposed through the slits, 
and the film was pulled past when the insect began 
to fly. The record (Fig. 1, C) shows almost perfect 
correspondence; the solid line is traced over the 
wing movement record and the dotted line over the 
seuttellar movement record. 

No methods of recording flight movements previ- 
ously used could demonstrate the gradual develop- 
ment of a fast stop as shown in D, a record of scutellar 
movements, and E, a record obtained by the electro- 
static method. The fast stop is reflected in changes 
in the thoracic potentials (Z, middle trace). The elec- 
trostatic method, because it converts movement into 
electrical voltage, permits comparison with other 
parameters that can likewise be made to produce 
electrical change. 

There may be some question as to whether this 
method records position at all movement frequencies. 
This can be determined directly in a specific case—at 
least in flies—by comparison with scutellar movements 
as demonstrated in this report. A simpler method of 
obtaining the approximate phase relation between 
wing position and electrical voltage is to set one input 
lead so that a wing just touches it when the wing is 
at its extreme excursion. This puts a small pip on the 
record at the instant the wings reverse direction. If 
the pip occurs at a negative or positive voltage peak, 
the record shows wing position. Adjustment of the 
polarity of the leads should be made to make a positive 
peak correspondence to the extreme up position and 
a negative peak to the extreme down position. If only 
wing frequency is desired these precautions are not 
necessary. 

This method has wide application in studies of in- 
sect flight and, by comparison with the direct record- 
ing of seutellar movements, will give instantaneous 
position, direction of movement, and velocity during 
rapid flight with an accuracy sufficient for many 
purposes. 
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Paleobotanical Investigations in Naval 
Petroleum Reserve No. 4, Alaska’ 


Chester A. Arnold 


Department of Botany, 
University of Michigan, Ann Arbor 


During the summer of 1951 a party from the Uni- 
versity of Michigan spent several weeks looking for 
fossil plants in Naval Petroleum Reserve No. 4 in 
northern Alaska. The project was sponsored by the 
Office of Naval Research, and the Arctic Research 
Laboratory at Point Barrow furnished field equipment 
and transportation within the reserve. The party, con- 
sisting of the writer, with Richard A. Seott and 
J. Stewart Lowther as assistants, arrived at Point 
Barrow on July 3. Most of the work was done along 
the Colville River at the southern edge of the reserve, 
but a short visit was made to the coal mine at Atkasuk, 
about 80 miles south of Point Barrow on the Meade 
River. In addition to collections made by our party, 
one was made by W. V. Mayer at East Oumalik, which 
is on the northern edge of the Arctic Plateau between 
Point Barrow and the Colville River. 

Along the Colville River, two stretches totaling 
about 120 miles were explored for fossil plants, using 
an 18-ft canvas boat for transportation. The longest 
of these stretches was that between the mouths of the 
Etivluk and Killik rivers. The rocks along this part 
of the Colville River belong mostly to the Nanushuk 
group, and the plants were found in the Chandler 
formation, the nonmarine part of the group which 
intertongues with the marine Umiat formation. Then 
along a shorter stretch of the river, beginning at 
Umiat, which is about 50 miles downstream from the 
mouth of the Killik River, extensive exposures within 
the Colville group were examined. Formerly regarded 
as Upper Cretaceous, the Nanushuk group is now 
believed by geologists who have recently worked in 
the reserve to be Lower Cretaceous. The Colville group 
has been retained in the Upper Cretaceous, where it 
was originally placed (1). 

Fossil plants were collected at 13 localities in the 
Chandler formation between the places where the 
Etivluk and Killik rivers join the Colville. The flora 
of the Chandler formation is a typical late middle 
Mesozoic one, consisting of conifers, cycadophytes, 
ginkgoes, ferns, and a few fragmentary dicotyledon- 
ous leaves. The latter are always a minor element, 
so minor, in fact, that at the best locality none were 
found, although they were diligently looked for. The 
most abundant conifers are Sequoia-like forms repre- 
sented by cones and foliage, and foliage of ancient 
members of the Taxaceae. Well-preserved silicified 
coniferous wood was found at several places. Podoza- 
mites is very abundant, and the Ginkgoales are rep- 
resented by the extinct genus Baiera and deeply dis- 
sected leaf-forms of Ginkgo. The most prevalent 


1 Contribution No. 1952-3 based on work done under the 
auspices of the Arctic Research Laboratory of the Office of 
Naval Research. 
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eyceadophytes are forms resembling Nilssonia. A plant 
that is conspicuous because of the size of the leaves, 
but that is never present in great numbers, is a species 
of Macrotaeniopteris. Ferns are represented by Cla- 
dophlebis and other genera. 

The Colville group is less productive of fossil plants 
than the Nanushuk group, although a good collection 
was secured from the nonmarine Prince Creek forma- 
tion three miles below Gubic, near the junction of the 
Anaktuvuk River with the Colville. Sequoia-like coni- 
fers are abundant, and dicotyledonous foliage is pres- 
ent in larger quantities than in any of the collections 
from the Nanushuk group. 

The fossil plants of Naval Petroleum Reserve No. 4 
are of special interest because of their bearing on the 
age of the rock formations that contain them. Origi- 
nally almost the entire mantle of sandstones and shales 
covering the greater part of Alaska north of the 69th 
parallel was believed to be of Upper Cretaceous age, 
and was so regarded by F. H. Knowlton, who ex- 
amined several fossil plant collections secured by 
earlier exploring parties (2). Knowlton formulated 
his conclusions from the few dicotyledonous leaves in 
the collections. He said that since dicotyledons did 
not appear until middle or late Cretaceous time, the 
presence of even one leaf fragment would show that 
the rocks are not older. If dicotyledons are present, 
he would reject all other plants as indicators of 
age (2). 

Knowlton’s elimination of all plants except dicoty- 
ledons as age indicators was done on the assumption 
that these plants did not appear on the earth until 
mid-Cretaceous time, which of course is not true. The 
fact that he knew of their existence in earlier rocks 
is shown by his list of plants making up the Lower 
Cretaceous Potomac flora (3), in which there are sev- 
eral dicotyledons. In his exclusive use of dicotyledons 
for correlative purposes, and the complete disregard 
of all other plants that might be present, he was ignor- 
ing the essential fact that dicotyledons are sometimes 
present in Lower Cretaceous rocks. 

In distinguishing between Upper and Lower Cre- 
taceous on the basis of plant remains, the criterion is 
mainly the relative abundance of dicotyledons and 
other plant types. In the Upper Cretaceous of the 
Yukon Valley and the Alaska Peninsula, for example, 
dicotyledons outnumber other plants by a propor- 
tion greater than three to one. In the Dakota group, 
which contains the largest of known early Upper 
Cretaceous plant assemblages, dicotyledons make up 
about 90% of the flora. Other Upper Cretaceous floras 
show a similar high proportion of dicotyledons, al- 
though they are not necessarily as high as in the two 
examples given here. However, in the Nanushuk group, 
where dicotyledons are scarce or absent entirely, the 
proportion is no greater than in the lowest member of 
the Potomac group (the Patuxent) where dicotyledons 
make up an approximate 5% of the flora. If by chance 
one were to happen only upon those localities in the 
Nanushuk group where there are no dicotyledons, evi- 
dence of Jurassic age would be as strong as Creta- 


ceous. In view of the few dicotyledons that are pres- 
ent in the group, Lower Cretaceous age practically 
amounts to certainty. 

The plants collected from the Colville group are 
insufficient to characterize it definitely as either Lower 
or early Upper Cretaceous, but the absence there of 
eyeadophytes and Podozamites, and the presence of 
more dicotyledons, indicate a later floral development 
than that revealed in the Nanushuk group. 
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Nomographs for Determining 
Seiche Periods 


James L. Verber 


The Franz Theodore Stone Institute of Hydrobiology, 
The Ohio State University, Put-in-Bay, Obio 


Small variations of water level can be measured ac- 
curately; nevertheless the limnologist must still com- 
pute the theoretical seiche period. Seiches are found 
on all lakes but because of their small amplitude may 
escape notice. Seiches may be very significant in eur- 
rent analysis and to the ecologist. The nomographs 
(Figs. 1 and 2) express the seiche period in minutes 
or hours, and are based on Merian’s formula, which 
was simplified by William Thompson (1). The formula 
is expressed as 

2L 
t= 
Vgh’ 
where ¢t=seiche period in seconds; L=length of the 
center line along the seiche axis in feet; g = gravity 
(32.16 ft/sec/see, 41° Lat.); and h=average depth 
of the basin in feet. 

For an accurate computation this formula must be 
applied to small increments along the seiche axis 
(integration by approximation), but in many cases 
the average depth, for a small lake, will give a suffi- 
ciently accurate estimate. 

A sample computation, using Fig. 1, for Lake Erie 
is given. The center line through the lake is 213 miles 
long (top line), and the average depth is 61 ft (bottom 
line); a line drawn between the two points shows a 
period of about 14.2 hr on the diagonal line, a value 
which agrees with computations made by Endros (2) 
and Olson (3). 
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Fic. 1. Nomograph showing relationships between length, depth, and seiche period for very long or very deep lakes. 
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Fic. 2. Nomograph showing relationships between length, depth, and seiche period for short or shallow lakes. 
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Analysis of Growth of the Chick 
Marginal Blastoderm 


Allen B. Schlesinger* 


Department of Zoology; 
University of Mi » Mi poli 


The spread of the blastoderm over the yolk of the 
avian egg is being investigated in connection with the 
significance of yolk structure. Carbon powder and 
vital dye marking of the marginal cells of the blasto- 
derm indicate that growth occurs actively from the 
edge and not by cell proliferation in the more proxi- 
mal and central regions, with resulting passive trans- 
port of the margin. Marks placed at the edge were 
found to remain behind as the blastoderm continued 
its growth over the yolk. 

The presence of free nuclei in the periblast of 
teleost eggs was reported by Ryder (1) and Agassiz 
and Whitman (2). This same situation was found to 
exist in pigeon eggs by Harper (3). The marginal 
cells of the blastoderm were found to be open periph- 
erally, with a syncytial region extending into the 
periblast (Fig. 1). A more detailed study was carried 


BLASTODERM 


PERIBLAST 3. 


Fic. 1. 


out by Blount (4), and more recently an essentially 
similar situation has been described for the hen’s 
egg (5). 

Blastoderm growth is considered to take place by 
the continual advance of these free nuclei accom- 
panied by subsequent cytoplasmic compartmentaliza- 
tion. The blastoderm would, in effect, cut the mar- 
ginal periblast into cells while maintaining a zone of 
free nuclei for further expansion. 

If this situation exists, then it should be possible 
for the blastoderm margin to continue its migration 
around the yolk following complete isolation from 
previously established tissue. To test this, a series of 
isolations was performed at the sites indicated in 
Fig. 1. These sites, labeled 1, 2, and 3, respectively, 
are in the blastoderm proper, at the zone of junction 
where the open marginal cells merge with the peri- 
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blast, and in the periblast itself. Isolation was ac- 
complished by cautery with a fine, resistance-heated 
wire applied to the yolk surface through a window 
cut in the shell. This results in a clearly visible local 
coagulation of albumen and yolk that makes further 
identification marking unnecessary. The width of the 
visible injury was 1.5 mm, and vital staining with 
methylene blue and neotetrazolium chloride showed 
cell destruction for an additional 0.5 mm on both sides 
of the line of cautery. The windows were sealed, and 
the eggs incubated for 24 hr. The results are sum- 
marized in Fig. 2. 

The isolated marginal portion of the blastoderm 
grows at approximately the same rate as the un- 
operated region. Since the isolated portion cannot 
possibly be pushed forward by more proximal cell 
proliferation, and since it progresses over the yolk 
in an apparently normal fashion, growth must take 
place at the blastoderm edge. This growth is not in- 
fluenced by the separation of the marginal region 
from previously established tissue. Cauterization at 
site 2, the marginal region, halts all subsequent 
growth, and cauterization at site 3 results in a cessa- 
tion of growth when the marginal cells reach the 
injured region. The fact that no growth of cells occurs 
distal to the cauterization at site 3 indicates that the 
isolated syneytial periblast is not capable of cell for- 
mation but evidently requires continuity with the mar- 
ginal cells to undergo compartmentalization. 

The growth of the isolated marginal blastoderm has 
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been described in Fundulus eggs by Trinkaus (6). 
Removal of the blastocoel roof in this form has no 
effect upon further epiboly of the remaining periph- 
eral portion of the blastoderm. Trinkaus has provided 
evidence for the role of the contractile tension devel- 
oped by the surface gel layer which “pulls the blasto- 
derm down over the yolk.” The operation of a similar 
mechanism in the hen’s egg is doubtful in view of the 
following observations. Small defects created in the 
path of the advancing blastoderm demonstrate that 
growth is not limited to one direction. In addition 
to downward spread, the blastoderm, after bypassing 
the defect, is capable of both lateral and upward 
growth. Furthermore, since cauterization at site 3 does 
not cause an immediate cessation of growth (as would 
be expected if contractile tension were pulling the 
blastoderm down) and, furthermore, has no effect 
upon growth until the blastoderm margin actually 
touches the damaged region, it is clear that contractile 
tension does not influence blastodermal growth in the 
hen’s egg. Recent evidence (7) indicates that the role 
of the surface contractile tension in Fundulus epiboly 
is not a major one. 
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On the Nature of the So-Called Background 
Material in Estrogen Fractions of Extracts 
Prepared from Hydrolyzed Urine* 


Josephine B. Garst and Harry B. Friedgood 


Department of Medicine, School of Medicine, 
University of California, Los Angeles 


In 1948 Friedgood, Garst, and Haagen-Smit (1) 
reported an essentially new micromethod for the ex- 
traction and partition of crystalline estrone, estradiol, 
and estriol, and for their quantitative assay by ultra- 
violet spectrophotometry. In the course of applying 
this method to the extraction of the natural estrogens 
from hydrolyzed urine, to their subsequent separation 
from urinary phenols and neutral steroids, and to their 
partition from one another, it was found that the so- 
ealled background material (2-8) interfered signifi- 
cantly (9-11). 

We have tried various methods for the separation 
of the “background” material from the urinary estro- 
gens: as, for example, modification of the procedure 
for the steam distillation of the phenolic fraction, vari- 
ous washes of the extracts, changes in the solvents for 


1 These studies were supported by a generous grant from 
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TABLE 1 


FUNDAMENTAL ANALYSIS OF STEROIDLIKE MATERIAL: 
COMPARISON WITH VALUES FOR THEORETICAL 
EstrRioL DERIVATIVES 


Carbon Hydrogen 
(%) (%) 
Steroidlike material 715 7.6 
Theoretical estriol catechol 71.1 7.9 
Theoretical estriol quinone 71.6 7.3 


equilibration, and variations of the pH at which the 
extractions were done. Although some of these at- 
tempts produced considerable reduction in the amount 
of the interfering ultraviolet-absorbing material in the 
final extracts, some interference persisted. At that 
point in the investigation a number of observations 
from a variety of experiments indicated that the 
“background” material might consist of a phenolic 
steroid or steroids which developed a quinone struc- 
ture during the extraction procedure. A fundamental 
analysis done on a partially purified sample lent fur- 
ther support to this interpretation of the data (Table 
1). A large part of this steroidlike mixture has been 
found to exhibit physical and chemical properties 
similar to those of estriol when studied in the Craig 
distributor and by rubber chromatography according 
to the method of Nye, Maron, Garst, and Friedgood 
(12). Moreover, comparison of the ultraviolet spec- 
trum of this steroidlike material with that of a syn- 
thetic estrogen derivative (13) indicates a possible 
structural relationship of the steroidlike material to 
the natural estrogens (Fig. 1). 

This steroidlike material is found consistently in the 
urine of both males and females; and it is increased 
in amount about threefold during pregnancy. The ex- 
cretion values in nonpregnancy urines are rather con- 
stant; they are of the order of 3-4 mg/24-hr sample. 

A further study of this steroidlike material is now 
in progress in order to achieve its complete identifica- 
tion, as well as its separation from the natural urinary 
estrogens. 


—— STEROID-LIKE MATERIAL 
---- AN OXIDIZED FORM 
OF ESTRONE 


DENSITY 


- 


WAVE LENGTH IN MUL 


Fic. 1. Comparison of the ultraviolet absorption of the 
steroidlike material with that of an oxidized form of estrone. 
The latter was produced by exposing a mixture of estrone 
ty 10% of its weight of riboflavin to 100 ft-c of light for 

days. 
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Inbred Strains of Culex Mosquitoes 


J. B. Kitzmiller 
Department of Zoology, University of Illinois, Urbana 


Many studies are in progress using mosquitoes as 
laboratory animals, some of the most prominent of 
which are studies of various insecticides and the re- 
sistance of mosquito strains to them. The results of 
these experiments have varied widely for a number 
of reasons. One important source of the varying re- 
sults can probably be found in the inherent genetic 
differences in the stocks used. 

The genetie experiments using Culex mosquitoes in 
this laboratory have indicated that wild-caught strains 
of Culex pipiens and C. quinquefasciatus vary widely 
in many respects. Ordinary laboratory-bred strains 
also show a wide range of expression of phenotypic 
characteristics. In the course of our experiments it has 
been necessary to develop inbred strains of these two 
species, with the ultimate aim of as high a degree of 
homozygosity as possible. 

One stock of C. quinquefasciatus maintained in this 
laboratory was originally obtained from Don W. 
Micks at Galveston, Texas, and had been maintained 
by him for several generations as a laboratory stock. 
A wild-caught strain of C. pipiens, from Champaign, 
Ill., is at present in use. 

These stocks have been carefully inbred according 
to the plan described below. All stocks were begun 
from single egg rafts. The larvae from each raft were 
raised separately, and the pupae transferred to a 
new cage. Males and females from the same egg raft 
were allowed to mate, the egg rafts were collected, 
and the larvae raised in separate pans. From this 
F,, one egg raft was selected, the adults were allowed 
to emerge and mate, and F, rafts collected. Thus 
each generation is the result of brother-and-sister 
mating, and each succeeding generation (F,, F,, Fs, 
F,, ete.) is derived from a single egg raft, raised 
in a new cage. There is no backerossing and no out- 
crossing, even to members of the same original stock, 
and thus the inbreeding is as strict as possible in 
animals with bisexual reproduction. 
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The C. quinquefasciatus stock is at present in the 
F,) generation, and the C. pipiens stock in the F,,. 
Following the method given by Wright (1) the pipiens 
stock in the F,, is caleulated to be more than 95% 
homozygous, and the quinquefasciatus in the F,, 
should be about 99% homozygous. Sixteen generations 
of brother-sister matings will result in about 98% 
homozygosity. By way of contrast, one technique 
commonly used in mass cultures of these mosquitoes 
has been to isolate all F, rafts, then isolate the F,, 
and so forth. This method is little more than random 
mating and, assuming that other factors (mutation, 
selection, ete.) are negligible, the population should 
be just as heterozygous in the nth generation as it 
was in the first. It is therefore possible that many 
laboratory colonies, as well as wild-caught strains, 
have considerably different genetic backgrounds. 
Other characteristics of these stocks, defined in terms 
of the biological properties which they possess are 
as follows: 

C. pipiens 

a) Stenogamic: Mating and egg deposition take 
place in cages 30 x 30 x 30 em. Although most strains 
of C. pipiens (not molestus or autogenicus) are 
eurygamic, we have never experienced any difficulty 
in getting this strain to mate in cages of this size. 
If, of course, eurygamy is defined on the basis of 
mating on the wing rather than on the basis of cage 
size, the term is a matter of definition. This strain has 
never been observed to mate at rest, but will mate 
in flight. It is a striking coincidence that of several 
strains of C. pipiens which have been collected in the 
vicinity of Champaign, none has ever been found 
which would not breed in eages of this size if other 
rearing conditions were right. 

b) Anautogenous: A blood meal is required before 
egg deposition. As far as we know, we have never 
had an autogenous egg raft. Repeated isolations of 
males and females, supplied with water, moistened 
prunes, raisins, apple slices, or sugar solutions, have 
never resulted in a single egg raft. On the other hand, 
egg deposition has always been associated with a pre- 
vious blood meal. 

c) Ornithophily: Although this strain will bite 
man—infrequently, and only when no bird blood is 
available—its definite preference is for birds. We 
normally use pigeons, but the strain has also fed on 
chickens. Individual females seem to differ in their 
biting habits. Some will avidly feed on the pigeon 
no matter at what time it is introduced into the cage; 
others prefer to feed in the evening. 

d) Modified heterodynamy: Heterodynamy is a 
term which has been applied to those strains which 
undergo a diapause, or temporary cessation of re- 
productive function, especially during the winter 
months. Few laboratories have succeeded in rearing 
C. pipiens on a year-round basis, owing principally 
to this factor. Our strain seems to possess the genetic 
basis for this character, but its manifestation is modi- 
fied, we believe, by the use of continuous light in the 
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insectary during the winter months. Without light 
24 hr a day, the females will (1) not feed, (2) refuse 
to lay eggs, or (3) lay infertile eggs. 

In continuous electric light and favorable labora- 
tory conditions, fertilization and the deposition of 
fertile eggs do take place, although at a noticeably 
slower rate than in the summer. The reduced fertility 
is also marked in comparison with the behavior of 
C. quinquefasciatus, which in our stocks, at least, 
does not seem to possess this characteristic. 


Culex quinquefasciatus 


Three stocks of this species are currently main- 
tained. One is the Galveston, Texas, stock described 
above. A second originated from a single egg raft 
from Bakersfield, Calif., obtained through the ecour- 
tesy of R. E. Bellamy and Lewis W. Isaak. The third 
was obtained from Albert Miller at Tulane Univer- 


sity. As far as we ean tell, these three stocks are 
exactly alike in their biological characteristics. All 
breed readily in cages 30 x 30 x 30 em and are there- 
fore stenogamic. All three require a blood meal before 
egg deposition, and are hence anautogenous. They 
feed avidly on both pigeons and chickens, at almost 
any time of the day, as well as at night. The Gal- 
veston strain will bite man reluctantly; the other two 
have not been tested in this regard. As noted above, 
none of these strains shows any evidence of a seasonal 
pause in reproductive activity. 

The stocks maintained in this laboratory, therefore, 
might be of use in various types of experiments in 
which stabilization of the genetic background of the 
strain is desirable. 
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Comments and Communications 


Vitality of the Aged 


C. H. Forsyru has presented a note (Science, 115, 
251 [1952]) indicating that in contrast with the eon- 
clusions of his earlier study (Science, 70, 85 [1929]) 
mortality of the aged now seems to be improving. He 
concludes that, from 1890 on, mortality increased and 
reached a maximum between 1910 and 1920 and, since 
then, has been improving (i.e., rates have been de- 
creasing). 

Forsyth’s data are for seven selected states and do 
not extend beyond 1940. Actual analysis for the entire 
United States is now possible for the last two decades. 
During the 1940s there was a rather astounding im- 
provement; this will be definitely indicated when the 
official life tables based on the 1950 census and vital 
statistics for 1949-51 are available. 

Table 1 gives death rates comparable to Forsyth’s, 
based on official life tables from 1900 through 1940, 
with the 1948 data developed from official abridged 
tables. The fact that there are different areas covered 
in the various years can be taken into account since 
data for all areas are available for 1929-31 and ean 
be compared. The table shows no evidence of signifi- 
cant changes in mortality of the aged from 1900 
through 1930. The low rate for 1919-21 is not espe- 
cially significant because, as has been pointed out in 
many places, this was related to the high influenza 
mortality of 1918, which removed rather prematurely 
the somewhat impaired lives. Differences in rates in 
the years before 1930 appear to be due mainly to 
statistical fluctuations; it should be recognized in any 
event that mortality rates for ages 70 and over, espe- 
cially in small population groups such as Forsyth 
dealt with, are not too reliable because of the rela- 
tively small numbers involved, not to mention errors 
in reporting. 
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Since 1930, there seems to have been a definite 
improvement for all categories, and especially for 
women. The mortality rates for 1948 are well below 
those for the early part of the century and apparently 
by much greater amounts than can be attributed to 
random fluctuations. Data for years’ between 1940 and 
1948 have also been analyzed and show the same gen- 
eral trend. 

The earlier Forsyth article draws some conclusions 
that, in retrospect, seem rather surprising. Forsyth 
then concluded that “the whole picture, from our 
earliest records in 1890 to the present time, points 
constantly and inevitably to a future declining aver- 
age length of life until the American adult wakes up 
to the fact that the odds are at present heavily against 
his living as long as his father or grandfather.” Fur- 
ther, he states that the decline in longevity at ad- 
vaneed ages “already dominates and the average 
length of life—or at least the expectation from age 
ten—is already going down.” 

Table 2 shows the opposite to be true. The expecta- 
tion at age 20 has risen steadily and significantly 
throughout the entire period for both men and women, 
and the increase over the past half-century amounts 
to about 15% for men and 20% for women. The ex- 
pectations for men aged 50 and 70, and for women 
aged 70 remained more or less constant over the first 
30 years of this century, but since 1930 have risen 
definitely and significantly. The expectation for women 
aged 50 increased slowly during the first 30 years of 
the century and more rapidly thereafter. 

This analysis corroborates Forsyth’s conclusion that 
mortality among the aged has improved since about 
1915—in fact, later data strengthen his conclusion. 
However, the statistical evidence indicates that there 
was no significant worsening of mortality among the 
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TABLE 1 
U. DeatH Rates (Per 10,000) 


White male White female 
Year Area 
Age 70 Age 80 Age 70 Age 80 
1900-02 Original registration states 589 1335 537 1211 
1909-11 621 1358 566 1258 
1919-21 Registration states of 1920 546 1197 502 1134 
1929-31 Original registration states 609 1336 520 1210 
1929-31 Registration states of 1920 585 1298 492 1173 
1929-31 Total United States 580 1300 487 1174 
1939-41 “bs = od 545 1247 423 1082 
1948 532 1107 367 995 
TABLE 2 
Lire Expectancy (U. 8.) 
White male White female 
Year Area 
Age 20 Age 50 Age 70 Age 20 Age 50 Age 70 
1900-02 Original registration states 42.19 20.76 9.03 43.77 21.89 9.59 
1909-11 42.71 20.39 8.83 44.88 21.74 9.38 
1919-21 Registration states of 1920 45.69 22.22 9.51 46.46 23.12 9.94 
1929-31 Original registration states 45.50 20.84 8.95 47.96 22.69 9.69 
1929-31 Registration states of 1920 45.92 21.39 9.17 48.47 23.29 9.93 
1929-31 Total United States 46.02 21.51 9.20 48.52 23.41 9.98 
1939-41 wie » 47.76 21.96 9.42 51.38 24.72 10.50 
1948 a es = 48.97 22.44 9.76 53.80 26.16 11.17 


aged during the early part of the century, but rather 
that the changes shown reflect accidental fluctuations 
rather than any long-term trend. Moreover, the data 
presented show that Forsyth’s pessimistic 1929 con- 
clusions as to a long-term decline in the average length 


of life for adults were as much in error as some of 

the rosy economic predictions also made then. 
Rosert J. MYERS 

Social Security Administration 

Washington, D. C. 


Science and Technology in Unesco 


THE NRC Committee on Unesco was asked to par- 
ticipate in the program planning and execution for 
the Third National Conference of the U. S. National 
Commission for Unesco on Jan. 27-30, 1952. J. S. 
Nicholas was asked to be chairman of the scientists 
and engineers panel, and M. B. Visscher was asked 
to be the discussion leader for Work Group 9, which 
comprised the scientists and engineers. A document 
was prepared comprising the conclusions and recom- 
mendations of this work group on the topic assigned— 
namely, “The Opportunity for Scientists and Engi- 
neers to Contribute to Peace Through the United 
Nations System.” 

There was an attendance of approximately 100 sci- 
entists and engineers at the meeting that developed 
this document, and the precise statements were ap- 
proved unanimously by the members of the work 
group before they were accepted for inclusion in the 
attached statement. This fact is of some importance, 
because it indicates that it was possible to obtain 
unanimity of opinion with regard to several very 
basic questions. The supplementary Work Group 9 
report by the Engineers Joint Council was prepared 
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by the engineers subcommittee of the work group and 
is referred to in Item 7 of the main report. 


B. VISSCHER 
The Medical School 
University of Minnesota 


Third National Conference 
United States National Commission for UNESCO 
Work Group 9 
The Opportunities for Scientists and Engineers to 


Contribute to Peace through the United 
Nations System 


The conclusions and recommendations were formulated 
by representatives of the basic sciences, various fields of 
applied science, including the engineering sciences: 

1. The Place of Science and Technology in UNESCO. 
Science and technology are by custom and historical tra- 
dition international cooperative enterprises. The scientific 
method is universal; accordingly, no group or nation can 
claim unique interest in it. The results of scientific study 
are of immediate or potential value to all nations. The 
promotion of science for its own sake is not the prime 
objective of UNESCO; however, the chartered objective 
of UNESCO cannot be achieved without encouraging or 
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promoting both basic and applied science as a means to 
the ultimate end. 

2. The Future Program for Science in UNESCO. The 
work group is disturbed about the fact that there is so 
little reference to the scientific and technological program 
of UNESCO in the report of the program committee of 
the National Commission for 1953-54. The group trusts 
that the U. S. National Commission recognizes the past 
achievements and the important role of UNESCO’s work 
in the basic and applied sciences and requests the U. S. 
National Commission to urge that there be no reduction 
in the limited funds now alloted for the key items of the 
present UNESCO science program; notably: 

a. technical assistance and the field sciences 
cooperation offices. 

b. grants in aid. 

ce. international research laboratories. 

d. documentation and scientific abstracting. 

We note with interest and approval that the report of 
the program committee stresses the importance of in- 
creased emphasis and the possible change of direction in 
the areas of the social implications in science. 

3. Barriers to Exchange of Information and Travel. 
Unnecessary and undesirable restrictions on exchange of 
information and travel of scientists exist in certain 
countries, including the U.S.A. Free exchange of infor- 
mation and facilitation of travel are both essential to 
scientific progress and human welfare. Any unnecessary 
restrictions are harmful to the advance of science and 
to promotion of international understanding and are 
consequently detrimental to the cause of peace. There is 
particularly the unfortunate fact that such impediments 
exist in this country. 

4. Evaluation of UNESCO’s Grant-in-Aid Program. 
UNESCO’s program has consisted of joint support with 
organizations of scientists and engineers of international 
cooperative projects which either require international 
action or are of great importance to many national 
groups. The grants made have proved effective in facili- 
tating international cooperation of scientists and engi- 
neers. The working group recognizes that we face con- 
tinuing problems of evaluation, and that a balance must 
be struck between basic and applied science as regards 
magnitude of support within a limited UNESCO budget. 
... The assistance to medical and engineering sciences 
must be brought up to the level of support for the more 
basic sciences. This working group believes that attention 
should be given to the promotion of international coop- 
eration in the agricultural sciences, if possible in coop- 
eration with FAO. These additional activities should be 
supported without diminution in subsidy to the basic 
sciences. 

5. Evaluation of International Research Laboratories. 
The group commends the way in which UNESCO is aid- 
ing in planning and encouraging the establishment of 
the first International Research Laboratories. It is be- 
lieved that the International Computation Center should 
be put in operation promptly. 

6. The Promotion of Cooperation in Research in Major 
Area Problems. The working group commends the effects 
of UNESCO to engage in research, particularly ‘‘to im- 
prove the living conditions of mankind.’’ .. . This must 
include improved food production, better utilization of 
minerals, metals, and other natural resources, wider use 
of technical skills, and improvements in public health. In 
the phase of food production the Arid Zone Research 
Council appears to be operating effectively. This council 
may well serve as a model for activities in other fields. 
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Attention was called to the urgent need for interna- 
tional cooperation in the development of newer methods 
for the finding and utilization of mineral resources. The 
known world’s reserves of numerous essential metals 
would be exhausted inside of 25 years if the per capita 
use of metals in the rest of the world equalled that in the 
U. 8. In the view of the current U. N. program to raise 
the world living standard, attention is called to the de- 
pendence of the American living standard on metals and 
minerals. We recommend the formation of a research 
council to consider the mineral resources problem on a 
world basis. 

7. Better Utilization of the Services of Engineers. It 
is the feeling of this body that the services of the engi- 
neering profession have not been adequately utilized in 
the program of UNESCO. It is urgent, therefore, that 
the EJC be invited to submit proposals with a view to 
utilization and services in the broadest possible ways in 
the future activities of UNESCO. There is appended 
hereto an initial survey of proposals that should be trans- 
mitted to the secretary of the National Commission. 

8. Evaluation of UNESCO’s Program in Scientific 
Abstracting and Indexing. The work of the past four 
years in this field is generally approved. It is noted with 
regret that the U. S. National Commission has not fol- 
lowed through the recommendations of the conference on 
Science Abstracting in its final act, particularly in con- 
nection with the setting up of working groups within this 
country for the abstracting and indexing of scientific 
literature in the interest of better utilization of discov- 
eries in the promotion of the aims of UNESCO. Further 
intensive study of the problems involved in effective ab- 
stracting and indexing is recommended, including con- 
sideration of possible new techniques. 

9. The Trend Toward Increasing Isolation in Science 
in the U. 8. Studies of literature citations in scientific 
publications in the U. S. show an increased trend to 
mention only U. 8. research reports. Ignorance of foreign 
literature leads to wasteful duplication of work, slowing 
up the progress of science, and failure to utilize discov- 
eries for useful practical purposes. Scientific nationalism, 
even when due to ignorance, leads to international mis- 
understanding; hence the correction of this trend is im- 
portant to the promotion of international amity. There- 
fore this problem is of concern to UNESCO. 

There are two important fields in which this can be 
specially implemented : 

a. through more efficient abstracting and indexing ser- 
vices on an international level, and 

b. by calling this question to the attention of college 
and university teachers. 

10. We, as scientists, recognize the need for facilita- 
tion of freedom of movement of goods and services in 
the development of resources in the interests of world 
tranquillity. We feel that the example of the U. 8. gov- 
vernment has not been, and is not now, encouraging in 
this respect. We particularly deplore the imposition of 
barriers of ali kinds other than those which have a sound 
biological basis for conserving the natural resources of 
member nations. 

11. Resources and Populations. The natural sciences 
working party has emphasized the importance of im- 
proved food production, of thorough consideration of 
the importance of minerals and metals, and of the need 
for relative freedom of exchange of goods and services 
in improving the living conditions of mankind. 

We recognize also the importance of population in 
relation to resources and urge that this problem be clearly 
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recognized and given serious consideration by UNESCO. 

12. Interdisciplinary Conferences. This group notes 
with approval the interdisciplinary conferences sponsored 
by UNESCO and recommends their continuation and 
expansion. These serve the important end of bridging the 
gulfs and prejudices between scientific disciplines which 
have led to overdepartmentalization in academic research 
bodies and have seriously retarded the advance of scien- 
tific knowledge. 


Engineers Joint Council 
Supplementary Work Group 9 Report 

Close cooperation between UNESCO and the world- 
wide engineering profession and between the engineering 
societies and other agencies concerned with international 
relations should encourage practical extension of 
UNESCO’s immediate and long-range activities. In this 
connection, the Engineers Joint Council’s International 
Relations Committee has a Commission on Technical As- 
sistance for the following primary purposes: 

A. To establish and maintain liaison with such organi- 
zations as the Economic and Social Council and other 
U. N. agencies concerned with international technical 
assistance, the U. S. Department of State (in its admin- 
istration of Point IV and related operations), the Mutual 
Security Agency, and the Anglo-American Council of 
Productivity so that information or requests for advice 
or aid from these organizations may be promptly chan- 
neled to the appropriate group or individuals. 

B. To give direction to any other activities that the 
Engineers Joint Council may decide to undertake in the 
field of engineering assistance. 

Also EJC has close contact with the National Manage- 
ment Council, which is the U. 8S. Member of the Interna- 
tional Committee of Scientific Management and is ecol- 
laborating with the Mutual Security Agency in advancing 
scientific management in Europe. Another noteworthy 
citation is the establishment of cooperative relations with 
Latin American engineers through the creation of the 
Pan American Union of Engineering Societies. Further- 
more, EJC, through association with the International 
Relations Committee of the American Society for Engi- 
neering Education, maintains an exchange of ideas, in- 
formation, and personnel in engineering education. In 
these ways the engineering profession in the United States 
is being brought into intimate contact and effective 
relationship with engineers throughout the world. 

To be most effective, it is felt that: 

A. In the selection of engineering personnel for foreign 
service, the advice of the major professional organiza- 
tions should be sought and utilized. These engineering 
institutes and societies constitute an already existing 
facility for the primary selection of possible candidates 
for such employment. 

B. For preliminary surveys of industrial projects both 
government and independent engineers should be used; 
but for the carrying out of the projects, private engi- 
neering firms which specialize in the work involved should 
be engaged and the projects completed by private enter- 
prise. 

It is believed further that initiation, encouragement, 
and support should be given to: 

1. Education in the engineering sciences of selected 
qualified foreign students to be sent to the United States 
from underdeveloped and other foreign countries. 

2. Programs of assistance in developing engineering 
education in foreign countries. 

In order to be of greatest service in utilizing and shar- 
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ing their special knowledge, the engineering profession 
could benefit from UNESCO’s aid in determining: 

1. Needs to be met. 

2. Geueral and technical knowledge and personality 
traits desirable in engineers who are to participate. For 
example, the latter attitudes, characteristics, and be- 
havior tendencies may be exhibited by the individual’s 
cultural background, sympathy, humility, and adjusta- 
bility to the environment. 

3. Manpower resources available for participation in 
projects. 

4. Engineering programs planned on a_ world-wide 
basis so that future demands for engineering skills can 
be anticipated. This will reveal the time available for 
the training of engineering personnel. 

To this cooperative effort The Engineers Joint Coun- 
cil, with its Committee on International Relations and 
its Commission on Technical Assistance, is dedicated in 
its objective to advance the general welfare of mankind 
through the available resources and creative ability of 
the engineering profession. 


Perpetual Motion and Perpetual Research 


Ir I were concerned with sociology, I would agree 
with Leaver and Brown (Science, 114, 379 [1951]) 
that general laws are not unwanted in the field of 
social science. I would not, however, prove this point 
by making reference to the frustrations of those who 
sought perpetual motion machines before the law of 
conservation of energy was known, because recog- 
nition of this fundamental law would have been much 
delayed (historically) had not such research occurred. 
Clearly this was not altogether wasted effort, nor 
should it be implied that the efforts of social scientists 
today, who drift around (and sometimes sink) in un- 
charted waters without a compass, are without re- 
ward, 

As a youth it was my fate to have encouragement 
from teachers to follow a not-uncommon inclination 
where problems are resolved by considering basic 
postulates without reference to earlier, more classical 
solutions. I must confess that 1 spent an enormous 
amount of time on projects such as the design of 
perpetual motion machines and the trisection of the 
angle by rule and compass. Is it to be inferred that 
there are some who categorically reject this theory 
of education? 

I conclude that Leaver and Brown are among those 
who wish very much they could be alive a thousand 
years from now, to marvel at and to enjoy the sup- 
posed progress which will mark civilization at that 
far distant time. However, there seems to be no 
justification of existence if it is not asserted that 
today is a better time than tomorrow to live. 

It does not seem to be a serious matter how soon 
the social science law of energy conservation is dis- 
covered, as long as thinkers can be delighted and 
excited by thoughts of social science perpetual motion 
machines. 

Watrter Rose 
The Oil and Gas Journal 
Houston, Texas 
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Mr. Leaver and I would be the last to deny that 
today is a good era in which to live. We are having a 
wonderful time and, although we notice one or two 
imperfections in our society, we would certainly not 
take any bets that society would be better a thousand 
years hence. Far from believing in automatic progress, 
I think it is at least implied in our paper that we 
belong to the school of thought which feels that the 
natural course of development is toward dissolution 
and decay. 

I am no expert on the history of invention, but it 
does seem clear to me, at least from reading the 


transactions of the Philosophical Society for a period 
covering the first half of the eighteenth century, that 
an immense amount of effort was wasted on the de- 
velopment of perpetual motion machines. Similarly, 
vast numbers of man-hours were wasted on the same 
project even after the possibility of attaining per- 
petual motion had been definitely disproved. This 
was done by those thousands of people (among them 
Mr. Rose) who had not yet got around to reading the 
literature on the subject. 

J. J. Brown 
Aluminum Company of Canada, Ltd., Montreal 
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Book Reviews 


Die Sonnenkorona: Beobachtungen der Korona 
1939-1949, Vol. I. M. Waldmeier. Basel: Verlag 
Birkhiuser, 1951. 270 pp. Sw. fr. 24.60; cloth, Sw. 
fr. 28.60. 


At present the investigation of the solar corona can 
be considered as the central problem of solar research. 
Since 1931, when B. Lyot succeeded in constructing a 
coronagraph, which permits regular observation and 
photography of the. corona independent of the event 
of a solar eclipse, considerable advance has been made 
in the understanding of this phenomenon. This rapid 
progress is vividly illustrated by the fact that the 
present comprehensive treatment of corona physics 
could be undertaken just two decades later. The au- 
thor, an authority in this field of research, is director 
of the Swiss Federal Observatory in Zurich. For 
decades the scientific program there has been devoted 
to solar research and, as a result of Waldmeier’s 
efforts, the observatory has extended its activities to 
corona research. For this purpose, a special observa- 
tory has been established on a mountain near Arosa 
at an altitude of 6725 feet, and extensive research has 
been carried out since 1939. By means of spectroscopic 
investigations with a coronagraph, the intensities of 
two corona lines have been measured as a function of 
the position angle of the solar disk. The two corona 
lines employed are the green and red, with wavelengths 
of 5303 and 6374 A, respectively, attributed by Gro- 
trian and Edlén to forbidden transitions in highly 
ionized states of the iron atom, namely, Fe xiv and 
Fe x. 

The present volume contains a detailed description 
of the observatory in Arosa, the coronagraph, and the 
spectroscopic equipment. After a discussion of the 
research program and a description of the method em- 
ployed, there are 1410 polar diagrams containing the 
spectrophotometric observations made with the green 
and red corona lines. The statistical evaluation of this 
extensive material will be given in a second volume, 
which will also contain results of further investiga- 
tions. A third volume is planned to present a com- 
prehensive treatment of our knowledge of corona 
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physies. All scientists interested in this fascinating 
subject look forward with great expectation to the 
publication of these volumes. 

It may be mentioned that at present five observa- 
tories are active in this type of research. Besides the 
original one of B. Lyot on the Pie du Midi in France, 
there are others in Austria, Germany, Switzerland, 
and the United States (at Climax, Colorado). 

K. W. MEISSNER 
Department of Physics, Purdue University 


Organic Chemistry (Holleman’s). Rev. by J. P. Wi- 
baut; trans. from 16th Dutch ed. by Samuel Coffey. 
Houston—Amsterdam : Elsevier, 1951. 660 pp. $9.00. 


To one who some 25 years ago was nourished on 
Holleman’s Organic Chemistry, this revision and mod- 
ernization by Professor Wibaut is most weleome. It 
has always seemed a glaring omission that some quali- 
fied person had not undertaken a definitive revision 
of what was in its prime one of the classics of elemen- 
tary organic chemistry textbooks. It was, therefore, 
with considerable anticipation that this reviewer be- 
gan perusal of the latest edition of Holleman. 

It must be admitted, however, that the reader’s 
hopes were somewhat dampened. It developed that the 
thickness of the paper on which the book is printed 
had contributed strongly to the visions he had enter- 
tained regarding the comprehensiveness of the revised 
Holleman. 

As stated in the preface, the book is intended not 
only for students who have chosen chemistry as their 
main subject, but also for students of medicine and 
biology. In the attainment of this aim Wibaut has sue- 
ceeded admirably. The ultramodern organic chemist, 
who can find no basis for the subject other than in 
indiscriminate use of ionic conceptions, will undoubt- 
edly find much to criticize in this edition. On the other 
hand, those who cling to the classical approach to the 
subject, tempered with a modest introduction of the 
newer concepts, will find much comfort in the presen- 
tation of the material. In the opinion of this reviewer, 
Wibaut has succeeded admirably in blending the old 
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and the new in such fashion as to provide an excellent 
basis for the student who desires some knowledge of 
organic chemistry—either as a subsidiary discipline or 
as a basis for further delving into its details. 

Noteworthy are the discussions of recent advances 
in the chemistry of acetylenes, cyclo-octatetraene, the 
use of isotopes in elucidation of reaction mechanisms, 
and the introduction of modern ideas on biochemistry. 

It is a pleasure to commend the present volume as 
an excellent introduction to organic chemistry without 
commitment that the book pretends to be more than 
its author sets forth in the preface. 

Rosert C, ELDERFIELD 

Department of Chemistry, University of Michigan 


The Geography of Europe. 2nd ed. George D. Hub- 
bard. New York: Appleton-Century-Crofts, 1952. 
870 pp. $6.75. 

Geographers and others interested in Europe will 
welcome the appearance of a revised edition of this 
well-known textbook. The author is professor emeritus 
of geology and geography from Oberlin College—a 
vigorous little man with a gray goatee, a twinkle in 
his eye, and a question on his lips, who looks for all 
the world like an elderly teacher from a centuries-old 
university in one of the countries he is describing. 
Professor Hubbard is a geographer of the old school 
who does not hesitate to employ a geologie term or 
refer to a geologic period when he feels it will im- 
prove his description or his interpretation. For such 
boldness this reviewer would like to commend him. 

Approximately one sixth of the 800-odd pages in 
the book are devoted to aspects of Europe as a whole, 
and the remaining five sixths to a presentation of indi- 
vidual countries grouped for convenience on a broad 
basis of climatic similarity. Anthropogeography gets 
more than the customary attention, with a good chap- 
ter on the “Geography of Prehistoric Men in Europe,” 
and a closing section entitled “Geography in the 
Fourth Dimension,” which includes well-written chap- 
ters on agriculture, commerce, and culture. 

The Geography of Europe is not a book to which 
one can turn for a completely up-to-date treatment 
of the European economy. Production figures and 
ratios have been reduced somewhat beyond the desir- 
able minimum, but perhaps the author feels that such 
ephemeral facts can best be left to the annually re- 
vised statistical yearbooks. The book does provide, 
however, a good introduction to the broader physical 
and human patterns of the continent and can safely 
be recommended to both the student and the general 
reader. Most of the black-and-white maps are well 
selected, and a welcome addition to the revision is a 
colored political map with shaded relief, inside the 
front cover. More maps of the entire continent, show- 
ing, for instance, population distribution, agricultural 
regions, and coal basins, would certainly be desirable 
additions in a future revision. Many new pictures have 
been incorporated in the 1952 edition, and the bibli- 
ographies have been completely redone. As in the first 
edition, too many inconsequential books are cited and 
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too little of the available periodical literature. The 
author makes passing mention of the Géographie Uni- 
verselle series in his bibliographies but fails to eredit 
De Martonne and Demangeon with authorship of the 
three final volumes on France. It seems doubtful that 
he has consulted much of the European literature on 
the continent he is deseribing. 

E. OLson 
Department of Geography, University of Oklahoma 


The Chemistry of Lignin. Friedrich Emil Brauns. 
New York: Academic Press, 1952. 808 pp. $14.50. 
This monograph is a comprehensive treatise on the 

chemistry of lignin and should be considered a valu- 
able addition to the library of the plant biochemist, 
the organic chemist interested in natural products, 
the plant physiologist, and others whose work or 
interests are associated with the chemical aspects of 
wood technology and utilization. 

After a brief introduction to the nature and scope 
of the problems of lignin chemistry and the evolution- 
ary development of research in the field, since its first 
recognition as a plant constituent, the author sets 
about to define lignin according to the present knowl- 
edge; to outline its distribution in the plant kingdom; 
and to discuss its morphological relationship to the 
plant tissue in which it oceurs. Theories on the bivo- 
synthesis of lignin are reservedefor discussion in a 
later chapter. 

The chemistry of lignin is presented in an orderly 
progression from detailed discussion and evaluation 
of the methods for its isolation and determination to 
a broad but detailed outline of its physical properties 
and chemical reactions with organic and inorganic 
reagents—concluding with a consideration of the 
numerous theories on its chemical structure and rela- 
tionship to other constituents of the plant cell wall. 
A brief account is given of attempts to synthesize 
lignin, and a short appendix of laboratory techniques 
is included. 

Throughout the writing an intensive effort is ap- 
parent to establish a rational nomenclature for the 
multitude of lignin preparations and reaction prod- 
ucts which appear in the literature, and to suggest 
methods of oriented approach to the great variety of 
problems which confront present and future workers 
in the field. 

Literature citation is comprehensive although some 
readers may feel that significant papers have been 
excluded—a situation which the reviewer feels may 
be due to the extreme diversity of opinion and ex- 
perimentation in the field. In general, the author 
has adhered to his stated intention of offering objec- 
tive comment and interpretation where conflicting re- 
sults are compared, and the book will serve as a much- 
needed blending medium to the vast and heterogeneous 
range of investigations to which lignin has been sub- 
jected. 

L. Hossreip 

School of Forestry 

University of Minnesota, St. Paul 
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Poor but pure... 


d-y-Tocopherol (Eastman 6685) is 
one compound on which our func- 
tion has been considerably more 
than to prepare and stock it for a few 
interested investigators. In point of 
fact, there are few items on our list 
that we have studied more intensive- 
ly than the tocopherols, for DPi is 
a tonnage supplier of vitamin E in 
bulk to pharmaceutical and feedstuff 
manufacturers. Years ago, our bio- 
logical laboratories confirmed that 
the y-homolog, which has an H on 
the first ring where a-tocopherol has 
a CH,;, is a poor relation of the a, as 
far as its biological performance as 
vitamin E goes. The abundance ratio 
of a to y varies widely, being high in 
cottonseed oil, for example, and low 
in soybean oil. Eastman 6685 is 
straight y, purified through a crys- 
talline derivative for use as a biolog- 
ical and chemical standard. (As for 
the potent a, our vitamin sales de- 
partment is just announcing to our 
drug-manufacturing customers the 
first commercial quantities of crys- 
tallized d-a-tocopheryl acetate. In 
laboratory quantity, specially pre- 
pared as a chemical and biological 
standard, it’s Eastman 6679.) 


CH; 

(CH) Ci 
| 

bu, CH; CH; 


To recover from an adduct... 


a-Phellandrene (Eastman P6406) 
will irreversibly remove maleic an- 
hydride from a diene adduct. Say 
you wish to isolate menthofuran 
from a mixture like peppermint oil. 
You can condense maleic anhydride 
with the menthofuran in a Diels- 
Alder reaction and easily isolate the 
condensation product, then use the 
a-Phellandrene to release the men- 
thofuran because it has more affinity 
for maleic anhydride. All this is re- 
ported in J.A.C.S. (72, 5313, 1950). 
We have a fair supply of a-Phellan- 
drene on hand, and shall be glad to 
send you an abstract of the proce- 
dure described. 


Incidentally, in Vol. 24, No. 2, of 
our publication, “Organic Chemical 
Bulletin,” there’s an _ interesting 
roundup on analytical techniques 
with the potent complexing reagent 
Ethylenediaminetetracetic Acid 
(Eastman P5416). Drop us a line 
and we'll put you on our mailing list 
for the Bulletin starting with this 
issue. No obligation, of course. 


For the age of polymers... 


a,a’- Azodi-iso-butyronitrile (Eastman 
6400) is a compound perhaps worth 
considering when you are having 
difficulty in polymerizing an unsat- 
urated acid. We know little of its 
potentialities beyond the fact that 
Roger Adams ef a/ found it would 
polymerize a-acetamidoacrylic acid 
when ultraviolet light, benzoyl per- 
oxide, etc. had failed (j.A.C.S., 72, 
5080, 1950). We also suspect that 
there is still a certain amount of 
wealth and fame that can be expected 
by the chemist who works out a 
good new polymer from some ob- 
scure unsaturated acid—maybe a 
polymer that makes better golf balls 
or grommets. 


These are but three of the more 
than 3500 organic chemicals readily 
available from Distillation Products 
Industries, Eastman Organic Chemi- 
cals Department, 623 Ridge Road 
West, Rochester 3, N. Y. (Division 
of Eastman Kodak Company). 


Eastman Organic Chemicals 


for science and industry 


Also...vitamins A and E...distilled monoglycerides...high vacuum equipment 


3 OF THE MORE THAN 3 500 EASTMAN ORGANIC CHEMICALS = 
| | | | 
HO— H, 
CH; 
| 
\ | ae -Tocop} 
én, bu, 
HsC—C 
cu—Cu, CH, 


RADIO-ACTIVE 
STEROIDS 


Immediately 
Available 


Estrone 16-C* 


Activity per mg. Price per mg. 
2.7 microcuries $50.00 


Estradiol 16-C* 


Activity per mg. Price per mg. 
2.7 microcuries $65.00 
Progesterone 21-C* 
Activity per mg. Price per mg. 
2.25 microcuries $40.00 


Desoxycorticosterone acetate 
21-C* 


Activity per mg. Price per mg. 
2.25 microcuries $40.00 


Form A.E.C. 374 and 
Form N.R.C, - C.R. 
247 (Canada) must ac- 
company each order. 


For further information, write to: 


Charles &.Frosst & Co. 


P. O. Box 247 
Montreal, P. Q. Canada 


é 


Complete New Catalog describes 
the Latest Edition of 


THE CARVER LABORATORY PRESS 


© Send for your copy of this new handy-size 
manual containing up-to-date information on 
the Carver Laboratory Press and its many uses. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


9 CHATHAM ROAD, SUMMIT, N. J. 


Drying Problem Solved 
by New Method 


New, Niagara “Controlled Humidity” Method pro- 
vides air at precise conditions of temperature and 
humidity and permits accurate variations of such 
conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the absorbent is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic matéviale, preventing moisture dam- 

age to materials or instru- 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units capacity 
ranges from 1000 c. f. m. 
to 20,000 c. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SW. 
405 Lexington Avenue, 
New York 17, N.Y. 
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with the 
CENCO-SNOW 


ANTHROPOMETER 


Zo ingenious vernier caliper greatly simplifies the job of 
measuring large specimens in field or laboratory. It was de- 
veloped at the Department of Anthropology, University of Ken- 
tucky, and has proved particularly interesting to anthropologists, 
pathologists, zoologists and other researchers. 

The Cenco-Snow Anthropometer, No. 50480, consists of two 
measuring units. One is a single meter stick with an extendable 
arm fixed at one end, and a movable arm. The extendable arm 
may be adjusted for length from 0 to 14% inches by means of a 
thumbscrew and the length of the movable arm is 9 inches. 

The second unit is a two-meter stick, hinged in the middle, 
with a metal foot at the bottom. A spirit level at the hinge aids 
in adjusting the vertical position and a locking pin holds the two 
sections in alignment when unfolded. 

For making measurements of height the movable arm from the 
single meter stick is transferred to the longer stick. The meter 
sticks are graduated in millimeters and can be read accurately to 
0.5 mm. Metal parts are aluminum or white plated brass. No. 
50480 Anthropometer is supplied with three meter sticks, two 
metal arms and a spirit level for $32.06. 


Send us your order today. We'll make prompt delivery. 


This illustration shows the single meter 
stick with extendable arm and movable 
arm for measuring diameters. 


CENTRAL SCIENTIFIC COMPANY 


Scientific Instruments « Laboratory Supplies 
1700 Irving Park Road, Chicago 13 


CHICAGO WEW YORK NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER 
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Biological Stains 


Will serve you well—as they have served thousands of 
biologists throughout the world for over thirty years. The 
importance of these items to human welfare far transcends 
their monetary value and the Coleman & Bell Company 
appreciates this responsibility by producing biological stains 
that are always dependable. All of the stains in common 
use have been tested by the Biological Stain Commission. 


C & B Products are distributed by 
Laboratory and Physician Supply Houses 
Throughout the World 


Catalog Upon Request. THE COLEMAN & BELL Co., Inc. 
Manufacturing Chemists, Norwood, O., U.S.A. 


COLEMAN & BELL 


NOW AVAILABLE 


“THE STORY OF THE 
ADAPTATION SYNDROME” 


By HANS SELYE 
M.D., Ph.D., D.Se., F.R.S.C. 


The intimate thoughts of a well-known scientist 
condensed in a different kind of book! 


Based on seven informal lectures, it traces the 
development of STRESS from an accidental dis- 
covery to a clearly defined concept. 


Written in simple, conversational style, it should 
prove enjoyable reading for physicians, research- 
ers, medical students and biologists in general. 
225 pages, illustrated 
Price $4.50—postage .15¢ 


ACTA INC. 
5465 Decarie Boulevard 
Montreal, Canada 


Meetings & Conferences 


July 25-Aug. 1. IUBS, Colloque sur le Bacteriophage. 
Paris. 

July 26-30. Conference on Research in Race Relations. 
University of Chicago. 

July 26-31. Conference on American Foreign Policy (An- 
nual). Colgate University, Hamilton, N. Y. 

Aug. 8-15. International Geographical Union. Washing- 
ton, D. C. 

Aug. 11-21. Union Radio-Scientifique Internationale. 
Sydney, Australia. 

Aug. 12-15. Poultry Science Association. University of 
Connecticut, Storrs. 

Aug. 12-16. Photographie Society of America (Annual). 
Hotel New Yorker, New York. 

Aug. 12-16. Plant Seience Seminar (Annual). Phila- 
delphia. 

Aug. 15-22. International Conference of Agricultural 
Economists. East Lansing, Mich. 

Aug. 17-23. American Pharmaceutical Association. Hotel 
Bellevue-Stratford, Philadelphia. 

Aug. 17-23. International Grassland Congress. Pennsyl- 
vania State College, State College. 

Aug. 18-22, Seminar in Industrial Instrumentation. Min- 
neapolis-Honeywell Regulator Company, Philadelphia. 

Aug. 19-22. American Institute of Electrical Engineers 
(Pacific General). Hotel Westward Ho, Phoenix, Ariz. 

Aug. 20-27. Australian and New Zealand Association for 
the Advancement of Science (Annual). Sydney. 

Aug. 20-28. International Congress on Theoretical and 
Applied Mechanics. Istanbul. 

Aug. 22-30. Australasian Medical Congress. Melbourne. 

Aug. 24-27. International Union against Tuberculosis. 
Rio de Janeiro. 

Aug. 24-30. International Congress on Diseases of the 
Chest. Rio de Janeiro. 

Aug. 25-29. Oak Ridge Summer Symposium on ‘‘The 
Role of Atomic Energy in Agricultural Research.’’ 
Oak Ridge, Tenn. 

Aug. 25-30. Pan-American Union of Engineering Socie- 
ties. New Orleans. 

Aug. 25-30. World Federation for Mental Health (An- 
nual). Brussels. 

Aug. 31-Sept 7. Interamerican Cardiological Congress. 
Buenos Aires. 

Sept. 1-2. Mathematical Association of America, Ine. 
(Summer). Michigan State College, East Lansing. 
Sept. 1-3. International Spectroscopy Colloquium. London. 
Sept. 1-6. American Psychological Association. Washing- 

ton. D. C. 

Sept. 1-6. International Congress on Astronautics. Stutt- 
gart. 

Sept. 1-8. World Congress of Anthropology and Eth- 
nology. Vienna. 

Sept. 1-12. Biological Photographic Association, Hotel 
New Yorker, New York. 

Sept. 2-5. American Mathematical Society (Summer). 
Michigan State College, East Lansing. 

Sept. 2-6. Conference on Magnetism. University of Mary- 
land, College Park. 

Sept. 3-9. International Union for the Protection of 
Nature. Caracas. 

Sept. 3-10. British Association for the Advancement of 
Science (Annual). Belfast. 
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NOW AVAILABLE! 


PRO-SOL 


A Standardized Protein Solution 

<> STABLE RELIABLE 

SS 

Ideal for Bio-Chemical Standardizations 


PRO-SOL* is the result of considerable research 
and experimentation 


Advantages of Pro-Sol* the Standardized 
Protein Solution 
1. Keeps Indefinitely (preferably in refrigerator). 
tz: UT "i? ECONOMICAL—Put in a set of 3. Definite protein content given on container—care- 
f 4 sterile bottles . fully determined. 
taining approximately 3cc at 4. May be used as Standard for any colorimetric, 
$7.50 per set. photometric or Kjeldahl procedures. 
5. May be used for calibration of Standard Protein 
sc, ORDER NOW Curves. 
Naw net HAVE YOUR PROTEIN 6. May be used as a spot check for previously pre- 
STANDARDS READY WHEN 7. May be ened as a check on new reagents. 


YOU NEED THEM. 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street New York 12, N. Y. 


For Large Capacity Laboratory Work 


CASTLE RECTANGULAR AUTOCLAVES 


Large laboratories find the answer to 
their heavy sterilizing requirements in a 
Castle Rectangular Autoclave. 


These Autoclaves are equipped with dual 
discharge for three functions: (1) sterili- 
zation at temperature of pure steam; (2) 
sterilization at temperature of flowing 
steam; (3) sterilization at temperature of 
steam and air combined. 


Every feature of these heavy-duty Auto- 
claves is designed to simplify its opera- 
tion and guarantee its safety. For full 
details write for “Bulletin 2-5.” Wilmot 
Castle Company, 1212 University Ave- 
nue, Rochester 7, N. Y. 


Apparatus 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 
SCIENCE @ 1515 Mass, Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED 


Biologist, B.S., M.A. University of Michigan. Ph.D. expected in 
1952 University of Toronto. Major-Bionomics, Genetics. Specialties 
—-Fishery Biology, Aquatic physiology. U. S. citizen. Box 253, 
SCIENCE. xX 


Positions Wanted: 

(a) Parasitologist; Ph.D. (Medical and Veterinary Parasitology ; 
Minor: Ecology); four years, teaching and research. (b) Nutri- 
tionist; Ph.D. well known in his field; nine years, nutritionist, 
university medical school and state health department. For fur- 
ther information, please write Science Division, Medical Bureau, 
Burneice Larson, Palmolive Building, Chicago. 


OPEN 


Bacteriology—-Graduate Assistantship. Work leading to advanced 
degree; Send transcript and picture Box 255, SCIENCE. xX 


Biologists: Assistant instructors in introductory biology. May 
take part time graduate work in Biology or Education; also an 
instructorship in biology requiring botany and zoology back- 
goers. Apply John L. Buys, St. Lawrence University, Canton, 
New York. 7/18 


Positions Open: 

(a) Physiological Chemist, man preferred, to supervise medical 
laboratories, eminently successful clinic; staff of 35 specialists, 
Diplomates or Board eligible; university city, Midwest. (b) Bio- 
chemist or nutritionist, Ph.D., for pou | appointment, large 
industrial company; south. (c) Instructor, assistant or associate 
professor or professor of physics; should be interested electronics ; 
Ph.D, required for professorship; university school of medicine. 
(d) Editorial Assistant; M.D. or Ph.D. in one of the basic 
medical sciences; important publication having national coverage. 
(e) Bacteriologist-Immunologist of considerable resourcefulness to 
conduct research project; university college of agriculture. (f) 
Anatomist, to head department as professor and executive officer; 
important medical school. (g) Pharmacologist, M.D. or Ph.D., to 
head department of pharmacology, university college of medicine; 
interesting opportunity. S7-3 Science Division, Medical Bureau 
(Burneice Larson) Palmolive Building, Chicago. x 


OPEN 


Phytochemist: As director of development and manufacturing unit ; 
thoroughly experienced in isolation of plant pigments. Location 
east. Large company. Salary open. In reply kindly state experience, 
chemical training, and personal background. Replies held in con- 
fidence. Box 254, SCIENCE. xX 


MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 

in the leading educational institutions, industrial 

laboratories, and research foundations in the U. S. 

and 76 foreign countries—at a very low cost 

CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 

Box Number counts as 10 itional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 

Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 

Single insertion $17.50 per inch 
7 times in 1 year 16.00 


13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, c must reach SCIENCE 4 
weeks before date of ‘enue Wheidey of every week). 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S INC. 


Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
STECHERT-HAFNER, INC. 
31 East 10th St.. New York 3 


libraries and smaller 
and BOOKS collections wanted. 


WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


WANTED TO PURCHASE .. . Sets and runs. foreign 


SCIENTIFIC PER'ODICALS and domestic. Entire 


YOU can TELL and SELL 
over 32,000 top scientists 
here . . . at a very low cost. 


Your sales message in an ad this size costs only $43.75 at the 
one-time rate—less for multiple insertions. And the results !— 
well, here’s what one of the many satisfied advertisers in 
SCIENCE has to say... . 


“SCIENCE is consistently our most 
medium. Business secured solely thru SCIENCE ads 
has been the backbone of our success in this field.” 


“We carry amount in 
various periodicals, but tive 


Prove to yourself the eftectiveness of SCIENCE in | 


your Market, Sales, and PROFITS—send “Copy” NO 
—or write for further information and Rate cond’ No. 27B. 


14 


VICE 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 
» Screening of compounds for insecticidal, 
fungicidal and bactericidal properties 
) Biological evaluation and chemical 
|, determination of insecticides 
> Peet Grady and C.S.M.A. aerosol tests 
Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. ©. BOX 2059 e MADISON 1, WISCONSIN 
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MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES 
LOOKING FOR A PUBLISHER? 


a for Free Booklet SC telling how we can publish 
our book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 230 W. 41 St., New York 36. 
In Calif: 6356 Hollywood Bivd., Hollywood 28 


FOOD RESEARCH 
LABORATORIES, INC. 
Founded 1922 


for the Food, on 3 "alli ed 
48-14 33rd Street, Long Island City 1, N.Y. 


SUPPLIES AND EQUIPMENT 
@ RARE 
STAINS 
Price list on Request 


STARKMAN Biological Laboratory © 


Cc. P. aan ACIDS 
= 


“CHEMICAL CO. Co. | LTD. 
1651 - 18th St. Santa Monica, Calif. 


* HYPOPHYSECTOMIZED RATS 


Ship to all points via Air Express 
ee further information write 


HORMONE ASSAY LABORATORIES, Inc. @ $08 E. 58th St- 


“Your animal is half the experiment” 


SWISS ALBINO MICE— 
ALBINO -W RATS 


albino farms BOX 331 
Dept. A RED BANK, N. J. 


All AMINO 


Rare Sugars, Biochemical Products, Reagents, New 
BIO: 


Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


S LABORATORIES, 


est 60th Street, 
INC. New York 23, N.Y. 


NEW! 


ALLEN “ln 


For Microscopical Studies 
in Mineralogy and Petrology 
Write for Leaflet RA-S 


R. P, CARGILLE, 117 Liberty St., N. Y. 6, N. Y. 


of satisfied advertisers 

practically every issue of SCIEN INGE prec) that these sm 
eds get results! If you have a product or service interest to 
scientists, why not take advantage of this low-cost oe of in- 
creasing your profits 


July 18, 1952 


SUPPLIES AND EQUIPMENT 


PAPER ELECTROPHORESIS" 
POWER SUPPLY 


MOD. 300 Constant Current Supply Specifications : 
Current: Ad ustable 0-50 ma. Voltage: 425 max. 
Regulation: 2% current change for 
change. 


INSTRUMENTS 
TACONIC FARMS 


Germantown, N. Y. 
Phone 187 F 2 


resistance 
Price: $175.00 
1558 Oakview Ave. 
Berkeley 7%, Calif, 


Swiss Mice 
@ Webster Strain 


ULTRAFAST COUNTING 
WITH 


NEW 10 oz. electronic totalizers—Count 
pulsations to 100 K.C./sec., totalize to as- 


STHATEX INSTRUMENT C0 


1861 HILLHURST AVE., 


ONE BOOK 
MAY BE 
PRICELESS 
TO YOU 


Over 140 foreign periodicals . . . over 700 for- 
eign book reprints . . . ready for delivery at 
prices even lower than the original through the 
— Brothers LITHOPRINT process of Book 


Here’s your opportunity to have access to the 
post discoveries and advances of the War Years 
in Europe. 


SEND FREE CATALOGUES AT ONCE TO 


City. STATE. 


J. W. EDWARDS 


ARBOR, MICHIGAN 
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Bernard L. Oser, Ph.D., Director 
Research Analyses Consultation 
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research in nuclear physics, life sciences, 
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ADENYLATES, NUCLEATES, 
PURINES AND PYRIMIDINES 


Adenine Sulfate 
Adenosine 
Adenosine Diphosphate (Barium Salt) 
Adenosine-3-Phosphoric Acid 
(Yeast Adenylic Acid) 
Adenosine-5-Phosphoric Acid 
(Muscle Adenylic Acid) 
Adenosine Triphosphate (Dibarium Salt) 
: Adenosine Triphosphoric Acid (A T P) 
Adenosine Triphosphate (sodium salt) 
Cholic Acid 
Cytidilic Acid 
Cytosine 
Dehydrocholic Acid 
Desoxyribonucleic Acid 
Flavine Mononeucleotide (Ribonucleate) 
Glucuronic Acid Lactone 
Guanine Hydrochloride 
Guanosine 
Guanylic Acid 
Hypoxanthine 
Magnesion Neucleotide 
6-Methylthiouracil 
6-Methyluracil 
Nucleic Acid (Nucleinic, Ribonucleic) 
Sodium Choleate 
Sodium Nucleate 
Thiouracil 
Thymine (5-Methyluracil) 
Uracil 
Uridine 
Uridylic Acid 
Xanthine 


A READY REFERENCE 
That will Save Time for You 


Use this catalog as a “one stop” source 
of Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimi- 
dines, Tetrazolium Salts, Enzymes, Micro- 
biological and Bacteriological Media, 
Complete Animal Test Diets and 
Ingredients for investigational use. 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK + CHAGRIN FALLS, OHIO 


16 


Send for Your Free Copy 
New “REVIEW’’ of... 


© GALVANOMETERS* 

MICROPHOTOMETERS 
e THERMOPILES 

© SPECTROMETERS 

© MONOCHROMATORS 


P. J. Kipp & Zonen, of Holland, world 
renowned manufacturers of these and other 
specialized scientific instruments, have issued 
the first complete catalog of their line. Your 
copy will be mailed as soon as we receive your 
request. Please ask for “Review #50-SM.” 

We are the exclusive United States repre- 
sentatives for Kipp & Zonen. Your corre- 
spondence is invited on any precision apparatus 
problem where we may be able to serve you. 


*Immediately available in many types 


JAMES G. BIDDLE CO. 
Scientific 


Electrical 
1316 ARCH STREET, 


instruments 
PHILADELPHIA 7, PA. 


GLASS ABSORPTION 
CELLS) = «LETT 


by 


Makers of Comp! El hb Apparatus 
SCIENTIFIC APPARATUS 
Klett-Summerson Phot tric Colori 

Colorimeters — Nephelometers — Fluorimeters— 


Bio-Colorimeters — Comparators — Glass 
Klett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, 


Co. 
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THE BASIC TOOLS FOR EVERY BIOCHEMICAL LABORATORY 


<> 
Biochemical Tustraments 


ELECTROPHORESIS APPARATUS 


The large Aminco-Stern research model (left) is in- 
tended for heavy work output, using a large variety 
of sample volumes. The Aminco Portable Apparatus 
(right) is designed for routine research and clinical use 
on a smaller scale. Both models constitute complete 
electrophoresis laboratories in single, compact units. 
They combine precise schlieren optics, automatic re- 
frigeration, high-voltage supply, and rapid dialysis 
facilities. Accessories available for macro-preparative 
work, adsorption chromatography, diffusion measure- 
ments, and routine clinical analysis. 
BULLETINS 2175 and 2281 


WARBURG MANOMETRIC APPARATUS 


These greatly improved instruments represent the latest 
developments in manometric apparatus. The Aminco- 
Lardy Rotary Warburg Unit (left) can be rotated so 
that any manometer can be brought before the operator 
while he remains in a fixed position. Manometers may 
be read while in motion, or stopped individually. The 
Dual-shaker Apparatus (right) embodies two inde- 
—— shaking mechanisms. Both types have wobble- 
ree manometers, and are available in heated and 
refrigerated models. 
BULLETIN 2185 


This compact and sensitive indicating and recording , Safe, and modern high-speed centrifuge 
microphotometer directly measures from 20 micro- with unique balancing eles teal assures greater 
microlumens to 20 lumens of scattered light in four speed and safety. R.C.F. developed; 25,000 g at full 
decade ranges. It has internal electronic stabilization, speed of 14,000 rpm. Tube angle 32°. Interchangeable 
built-in d-c. amplifier, removable slit and optical sys- standardized rotors and maximum flexibility. Integral 
tems, and outlet for recorder operation. Completely control panel and guard. Minimum servicing and low- 
a-c. operated. cost maintenance. 
BULLETIN 2182 BULLETIN 150 


AMERICAN INSTRUMENT COMPANY, INC. 
Scientific Instruments and Laboratory Apparatus Since 1919 
SILVER SPRING, MARYLAND @ IN METROPOLITAN WASHINGTON, D. C. 
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LIGHT-SCATTERING APPARATUS HIGH-SPEED ANGLE CENTRIFUGE 
= 


SPENCER 


MICROTOME AT LOW COST 


Mention ‘Microtome’ and you think of AO Spencer...a 
name synonymous with utmost precision in section cutting 
instruments for half a century .. . a name closely associated 
with the latest developments in ultra-thin sectioning. 


Several AO Spencer Microtomes are especially designed 
to meet the needs of educators. Offering maximum precision 
at lowest cost, they permit students to cut sections easily 
and accurately. 


cc 


No. 810 ROTARY 
MICROTOME 


—an instrument with 
automatic feed mech- 
anism for rapid, uni- 
form serial sectioning. 


gh 


No. 900 TABLE MICROTOME 


— a low priced model for cutting uniform 
sections by hand. 


For details write Dept. G3. 


American @ Opt 


COMPANY 
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2 
pe 
INSTRUMENT DIVISION BUFFALO 13, NEW YORK 


